








Nothecug Rolls Like a Call » + 


And Sam Snowbunny’s well-rounded expe- 
rience demonstrates this to the school slope set. 

Nothing rolls like a ball. 

That fact has been put to work in precision- 
finished, tough, forged steel . . . in New 
Departure Ball Bearings. 

Because of their natural—and engineered — 
advantages, New Departure Ball Bearings are 
practically friction-free. They carry heavier 





loads at higher speeds. They assure rigidity and 
continued precise placement of moving parts. 

New Departure Ball Bearings are born of a 
matchless fund of practical experience—and 
original thinking. Wide recognition of this 
has made New Departure the world’s largest 
ball bearing maker. 3426R-1 


PARTURE « Division of GENERAL MOTORS « BRISTOL, CONN. © Branches in DETROIT « CHICAGO * LOS ANGELES and Other Principal Cities 













































You can get the ri ht cutting oil 
ANSWEONS FLOM US ws sce varrwucnean fH 


finish or good tool life on some new operation . .. and you've tried every likely : *y 

cutting oil but none of them does the trick ... why not unload your problems 
onto a Standard Oil Cutting Oil Specialist? He’s quick with answers... right | bE 

with answers! 

If your plant is located in the Midwest there is one of these cutting oil | 
specialists at the nearest Standard Oil office ready to study your cutting oil : 
needs. There are two sound reasons why he can : | 
a h | d’ help you. First, he has complete knowledge of = 
andard s products developed by Standard Oil for practically an 


(mon 


all machine operations. Second, he has experience the 1 
(| | ; [ IN¢ (| | in applying these products in many other plants. 
You'll find Standard’s Cutting Oil Service the 0 


real short cut to your cutting oil needs. Standard 


SERVICE Oil Company (Indiana), 910 South Michigan 


Avenue, Chicago 80, Illinois. 


STANDARD OIL COMPANY (INDIANA) 
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GENERATOR ENGINE 
COOLING by YOUNG 


large semi-portable diesel gen- 
erator, built by Warren City Mfg. 
Co., Warren, O.; cooled by Young 
Engine Jacket Water Cooler. 








| 





Six-cylinder diesel 
generator, made 
by General Motors 
| Corp., using cast- 
| tank appearance 
type radiator, with 
| decorative protect- 
ing grille. 








Young also makes 
sheet metal tank 
and side member 
type radiators for 
D. W. Onan & 
Sons generators. 
._ Another of the 
| wide range of cool- 
ing units developed 
by Young. 


Whatever the size of the cooling job, Young makes 
a radiator to meet the requirements. In the electric 
generating field, for example, Young Heat Transfer 
Engineering keeps large and small generating units 
alike, in condition to give rugged, efficient service, 
day-after-day. “Know-how” is the reason Young 
Technicians are so consistently called on for aid 
in meeting specialized heat transfer problems. Con- 


sult us with your problems. 
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HEAT TRANSFER PRODUCTS 


OIL COOLERS e GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS e HEAT 
EXCHANGERS e INTERCOOLERS e ENGINE JACKET WATER COOLERS e EVAPO- 
RATIVE COOLERS « GAS COOLERS e UNIT HEATERS e CONVECTORS e CON- 
DENSERS e AIR CONDITIONING UNITS e EVAPORATORS « HEATING COILS 
@ COOLING COILS e And a Complete Line of Aircroft Heat Transfer Equipment. 


YOUNG RADIATOR COMPANY ° 
DEPT. 216-M RACINE, WIS., U.S.A. 
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IMP LATHES 
MACHINE 
BRONZE DISCS 
ON 
2-OPERATION 
SET-UP 









Problem: To face, undercut, turn and groo 






bronze discs on a production basis. 


Solution: Two Lo-swing IMP Lathes we 
selected for this job since the size of the wo 
(2-5/16” dia. x 3/16”) was within the cay 
city of these high-speed machines. The fir 
operation IMP, seen at right above, local 
the work from a previously-bored hole. | 
air-operated, compensating chuck grips il 
the O D. Tools on the front cross slide fa 


Below: Close-up of second-operation machine. and undercut. 
Backs 


Above: Close-up of first-operation machine. 






__ : : 
The second-operation IMP machines the 


verse side of the part, again locating from t! 
hole and driving with a compensating, inte 
nal jaw chuck. A tool on the front carria 
turns the O D while tools on the back attat 
ment face and groove. The facing tool 

lieves on the return stroke so as not to s¢ 
the work. 





Estimated production is 185 pieces per he 
on the first-operation machine and 160 
the second—at 85% efficiency. All tools 
cemented carbide. 
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Government With a Head 
By Julian Chase 


STATEMENT heavily pregnant with special significance at the present moment 
A is one credited to Thomas E. Dewey. He is reported to have said, immedi- 

ately following the recent election, that we the people have at last decided 
that what we need and want is government with a head as well as a heart. 

Politically synthesized humanitarianism and demagogically tainted benevo- 
lence have been overworked to an almost disastrous extent dvring nearly a decade 
and a half. As political tools and as new governmental acquisitions they have 
most certainly been used to the material and spiritual detriment of our country 
and its citizens. Ostensibly the heart has ruled. The head, the level head, the 
soundly reasoning head, the head capable of something better than abortive think- 
ing, if such there were, has not been employed as a functioning appendage by our 
golden-voiced spellbinders and our supposed servants in government. 

We do not want government without a heart. We do want government that is 
intelligently humanitarian. For our greatest welfare, today and through the 
days to come, we need gove-nment with a level head that rules a sensibly tempered 
but still magnanimous heart. 

Now that we seem to have a chance to do so, we should go back in our think- 
ing to where we were when many of our innovations in governmental philanthropy 
were adopted. We should look into them with penetrating scrutiny. We should 
study them anew with a clear realization that things that are theoretically desir- 
able are not ipso facto practicable possibilities. We should reconsider in these 
respects how government as our servant can serve best, knowing the while that 
it will surely be through serving sanely. 

There are many of the New Deal’s blue-sky flotations to which Congress and 
the people generally should give rigorous SEC treatment. A starting point may 
be hard to determine, but it might be well to begin with a completely new and 
thoroughly comprehensive study of our actud] needs in regard to unemployment 
compensation and the effects that our present laws and their administration are 
having on our economy and on our morale. 

Are we now making unemployment too attractive and thereby encouraging 
idleness, indolenceeand lower individual productivity? On this score some har- 
rowing tales can be unfolded. Is the cost of administration excessive, as compe- 
tent investigators have claimed? Are the evils that are evident due to lax ad- 
ministration or to loosely written law? Is there waste of taxpayer’s money and 
an impeding burden on industry on this account? We should know the answers 
to these and many other questions and learn how to correct the errors made by 
vote-eying politicians. A man unwillfully out of a job is deserving of help. There 
can be no question about that. Buf even in the interest of his own long-run 
welfare, the greatest governmental help that he could get could come only through 
a government whose heart is controlled by its head. 

As another Dewey said, “You may fire when ready, Gridley.” 
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CINCINNATI 
No. 5-4? 
Vertical Hyd 
Broach tooled 
for this fo 


; 


Close-up of 
fixture, showing 
work in position. 


@ In terms of production, life’ expectancy of the equipment illustrated 
is millions of parts . . . pefhaps 100 million . . . and at a prodyction rate 
of 2000 per hour! (This large volume is obtained on a semistandard 
CINCINNATI No. 5-42°Duplex Vertical Hydro-Broach, with fixture and broach 
holder assemblies designed for the job by Cincinnati Application Engi Part name......... 
; . p Material ........ 
neers. The*operator places four pistons at a time on a Ferris wheel type O fi 
peration..... 
magazine. That's all he has to do because the cycle is completely auto- Production. .2000 per hour 
matic, consisting of: magazine indexes and injects pistons in shuttling Machine .. .CINCINNATI 5-42 
work holder, magazine returns, holder shuttles to broaching position and Vertical Hydro-Broach 
is clamped, ram descends, holder shuttles and unclamps, ram returns, 
work ejected. During the broaching stroke, the operator has plenty of 
time to load the magazine feeder. 4 This is another example of Cincinnati 
Application Engineering in the field of surface broaching. These engi- 
neers will be glad to analyze your shop methods with an eye to reducing 
costs. Manufacturing quantities need not be in the millions; in family 
groups of parts, appreciable savings have been made on quantities as 
low as 50. Send blueprints with details, or better still, pay us a visit. 
Broached surfaces in color. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U.S.A. 
MILLING MACHINES BROACHING MACHINES ° CUTTER SHARPENING MACHIN 
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AUTOMOTIVE and 
AVIATION INDUSTRIES 


og Mokicin ial Sl 
Possibilities 


NE thing that is certain is 
Q that all automotive com- 

panies are uneasy about 
prices, which run roughly from 
45 to 55 per cent above those 
prevailing in 1941. While there 
are differences of opinion as to the effect this will have 
on sales, some sales managers already are warning 
dealers of an impending buyers’ market some time 
next year. 

There is no doubt that under present operating con- 
ditions production costs per car are inordinately high 
and that current prices reflect that condition. For one 
thing, wage rates are up from 40 to 50 per cent over 
1941 and more employes now are working in auto- 
motive plants than ever before in peacetime history. 
At the same time production is well below the levels 
reached in 1941. The com- 
bination of these factors 
alone is bound to result in 
much higher cost per car 
than ever before. Accord- 
ing to the Automobile 
Manufacturers Assn., employment in the automotive 
industry in October was 699,000 hourly-rated work- 
ers, an increase of 25 per cent over January of 1941. 
Payrolls were totaling nearly $36 million weekly, an 
increase of 76 per cent over the same date. Produc- 
tion for the first eight months of this year, however, 
amounted to only 1,621,816 units, less than half the 
number turned out in the same period of 1941. And 
not only is the number of hourly-rated workers higher, 
but the percentage of salaried employes also is much 
greater because of the need to combat parts and mate- 
rials shortages and to keep up with extensive paper 
work required under government regulations. 

General Motors offers a good example of how labor 
cost under present conditions is out of balance with 
production. In September, 1941, GM had 222,322 
hourly-rated workers turning out about 55,000 cars 
and trucks a week. In mid-October of this year hourly- 
rated workers totaled 267,731 and turned out about 
28,000 vehicles a week. In September of 1941, salaried 
employes numbered 52,535, whereas now there are 
about 62,000. Admittedly, part of the labor force now 
employed is engaged in some reconversion work still 
going on and the number in replacement parts produc- 
tion is greater than it was before the war, but even 
after making generous allowances for these two fac- 
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tors, it still is obvious that GM has more workers on 
automotive production than before the war and is 
turning out at least a third fewer vehicles than it did 
then. This is partly due to lower worker efficiency, 
but in most part it is owing to lack of materials to 
keep production lines running at full capacity. The 
same condition applies to all other companies. 

Another factor contributing to the present high 
manufacturing cost of automotive products is the in- 
crease in material prices stemming from wage in- 
creases throughout industry. And not only is the cost 
of the material higher, but 
the effort and expense of 
procuring it and getting it 
into the plant is much 
higher than ever before. 
Where in normal times the 
vendor seeks out the buyer, the direct opposite now 
is true and much extra personnel is necessary to find 
sources and to expedite shipment. With production 
so spotty, transportation of parts and materials is 
much more costly because of need for faster but more 
expensive modes of shipment and for small lot orders 
which must be delivered in haste to keep production 
going. All of these unusual and difficult problems dur- 
ing the present period add up to only one thing—pro- 
duction costs are much higher than they would be if a 
balanced flow of materials and uninterrupted, full 
volume production were possible. 

Present thinking in the automotive industry is that 
these adverse influences will continue until at least 
the middle of next year. The general consensus is that 
production will run at about 80 per cent of the 1941 
level for the next eight or nine months, and from then 
on will pick up and approach the demand level. 

Back of all automotive thinking these days is the 
question of what is going to happen when buyer re- 
sistance stiffens in the face of high prices. There are 
signs already that this is taking place in the higher 
priced lines. It is significant that the sales managers 
who are predicting an early return of the buyer’s 
market represent lines selling in the middle and high 

(Turn to page 60, please) 
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Engineering Library 











By Joseph Geschelin 


MERGING from its World War II production pro- 
E gram which accounted for the amazing total of 

about nine million horse-power in ~ two-stroke 
Diesel marine engines and auxiliaries for the U. S. 
Navy, Army, and Lend-Lease, the Cleveland Diesel 
Engine Division, General Motors Corp., has trimmed 
its facilities to the more normal tempo of commercial 
engine business in sight for the near future. Its 
record of accomplishment, however, has been so dut- 
standing that Navy orders still will constitute a goodly 
part of peacetime production. 

The problem of building large multiple-cylinder 
Diesel engines — up to 2000 hp — in 
large volume is quite unique and takes 
planning and manufacturing tech- 
niques which lift the operation out of 
the familiar course encountered in 
the small engine field. Parts are made 
in smaller volume, in larger bulk and 
weight, frequently require machinery 
and methods of entirely different type 
and size. Nevertheless, the most ad- 
vanced methods known to the art are 
employed at every turn and in that 
respect present a pattern familiar to 
production men in the automotive field 
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General perspective of Cleveland Diese} 
engine test house with dynamomete, 
equipment capable of handling engines 
upward of 2500 hp. (On the facing Page) 


Although the CDED organization builds a wide 
variety of engines to suit commercial needs, coopera- 
tion between the engineering and production depart- 
ments has led to a standardization of important parts 
in the interest of increasing volume and making pos- 





This is the 124th q 
in the series of monthly 
production features 











Building High 







(Above) Greenlee horizontal boring machine handles 

the semi- and finish-boring of cylinder liner bores. Note 

the massive boring bar and provisions for holding work 
securely in the work station 


(Left) This enormous Ingersoll two-spindle vertical bor- 

ing mill does the rough-boring of cylinder liners, two 

at a time. Attention is drawn particularly to the size 

and rigidity of the spindles and the massive work-holding 
fixtures 
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Output Diesel Engines 


sible an approach to mass produc- Advanced Production Techniques as Ap- 


tion methods. This is true par- " a 
ticularly of major elements such as plied by GMC Cleveland Engine Div. Are 
the cylinder heads and cylinder lin- ° e ° ° 
ers. Through standardization they D escr. ibed un This Article 
have only two heads and two liners 
for the entire line of large engines. 
Apart from the procedures used in making some of of the unique operations will be described more in 
the major parts, the production department has detail. 
sanned many of its detail operations and has Let us consider first a typical liner. For the Model 
effected worthwhile improve- 
ments in many specific instances. 
A sampling of this activity will 
be given later in the article. 
Since the blower is one of the 
most important elements of the 
two-stroke engine, the company 
also has given special attention 
to the manufacture of blower 
components and has adopted ad- 
vanced techniques for the ma- 
chining of rotors and housings. 
To visualize some of the 
methods employed here we have 
selected a sampling of major 
parts for discussion. The se- 
quence of operations on the ma- 
chine lines is given in the form 
of factory routings while a few 


Unique arrangement for marking 
timing marks on the periphery 
of flywheels 
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16-278A engine, the liner is of alloy cast iron, heat 


treated to 280-300 Brinell. It is finished to a length 
of 2214 in. and to a bore of 8.7495/8.7505 in. Apart 
from size, the machining practice is complicated by 
the belt of 24 ports cast at about the mid-point, about 
1 9/32 in. in length, thus constituting a serious prob- 
lem of interrupted cuts in the boring and honing 
operations. 

As will be seen in the routing given elsewhere in 
this article, the first major operation on the liner is 
the rough turning of OD and rough facing of ends 
on a 22 by 37-in Fay automatic lathe. The rough liner 
is held on an expanding, non-centering mandrel which 
is centered in the rough liner by a combination stock- 
equalizing and mandrel-loading fixture. The jaws in 
the expanding mandrel are expanded and locked in 
position while the liner and mandrel are held in this 
fixture. The rough liner and mandrel assembly are 
then loaded as a unit into the Fay automatic lathe. 
Another special fixture is used to unload the liner 
from the mandrel after the Fay operation. The Fay 
lathe is fitted with 13 cemented-carbide-tipped tools. 
Cutting is at the rate of 180 sfpm with a feed of 
0.010 in. per rev. Finish turning the OD and groov- 
ing, after semi-finish boring, on the same type of 
equipment is done with 15 cemented-carbide-tipped 
tools. Finish turning is done at 310 sfpm and a feed 
of 0.018 in. per rev., while grooving is at the rate of 
180 sfpm and feed of 0.015 in. per rev. 

The second major operation on the liner is the rough 
boring on a new Ingersoll vertical two-spindle boring 
machine. As illustrated, this is a massive piece of 
equipment with large diameter, extremely rigid spin- 
dles. Using cemented-carbide cutters, boring is done 
at the rate of 150 sfpm with a feed of 4.5 in. per min. 


20 


View of one of the Rockford hy. 
draulic planers fitted with the Bailey 
contour tracer attachment for fin- 
ishing blower rotor lobes in one 
setting to precise form and dimen- 
sional tolerances. The sine-bar ai- 
tachment with tracer for controlling 
the helix angles may be seen at the 
left; the tracer for contour-form- 
ing is mounted overhead at the 
center 


Stock removal is about % in. per 
side, leaving about 1/16 in. for semi- 
finish boring. 

Semi-finish- and finish-boring are 
handled in massive horizontal Green- 
lee single-spindle boring machines 
in a single setting with Carboloy- 
tipped tools. In this operation, 
semi-finish cutters come in first, then 
the finish cutters are expanded into 
position for a second pass. The lat- 
ter leaves 0.001—0.0015 in. stock for 
honing. Interesting feature of the 
machine is the provision for an auto- 
matic variable speed cycle which 
slows down the spindle speed while 
traversing the port belt. This has 
effectively removed all danger of tool breakage from 
the severe interrupted cut condition. 

It is of interest to note that during the war when 





Cylinder Liner Routing 


OPERATION AND EQUIPMENT 


Drill pipe plug holes—6 ft American radial drill 
press. 

Rough turn OD—22 in. Fay automatic lathe. 

Rough bore (Leave 1/16 in. for semi-finish)— 
Ingersoll special 2-spindle boring machine. 

Heat treat as per B/P Specifications—C.D.E. 
Furnaces. 

Semi-finish bore (Leave .008 to .010 in. for finish 
boring) Finish bore (Leave .001 to .0015 in. for hone) 
—Greenlee boring machine. 

Finish turn OD (Leave .010 in. for grinding) cut 
grooves, finish face ends, finish cut chamfer at lower 
end, finish c’bore at top end and finish bore taper— 
Fay automatic lathe 22x37. 

Drill (12) 7/16 in. dia. holes and (6) 17/32 in. diam. 
holes in top—Barnes H-3 Hydram drill. 

Countersink and tap (6) holes in top, Tap pipe 
plug holes—3 ft Carlton radial drill press. 

File port slots and burr file where needed, clean out 
water jackets, assemble pipe plugs—Bench. 

Remove excess metal from pipe plugs—221-Barnes 
drill S.S. drill press 

Water test low pressure—Test stand. 

Counterbore water ferrule holes in top—3 ft Carl- 
ton radial drill press. 

Grind crankcase fits on OD—External Grinder— 
16x27 Landis, 14x48 Cincinnati. 

Water test, high pressure—Test stand. 

Finish hone bore—Barnes drill honing machine. 

Drive studs in top—Radial drill press—6 ft Ameri- 
can, 5 ft Carlton. 

Clean out ports and polish—Bench. 

Inspect—Inspection. 
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ISTRIES 





the pressure exceeded machine capacity, many of the 
liners were finished from the rough bore on the Barnes- 
Drill honing machines. This was done in two stages 
_rough and finish-honing — removing 0.010 in. of 
metal in the rough hone. It was tough on the honing 
stones but demonstrated that Micromatic honing is 
a practical method of heavy metal removal. 

The sequence of operations in producing the three- 
lobed spiral rotor is shown on the routing included 
with this article. This type of rotor introduces com- 
plications owing to the steep helix of the lobes and 
poses a considerable problem in the precise finishing 
of each lobe. It is common practice to machine small 
rotors on milling machines using large forming cut- 
ters which are expensive as to first cost and require 
considerable maintenance. This practice is not applied 
to large rotors. Up to some time ago the only practi- 
cal method was to rough-cut the lobe formations in 
Rockford hydraulic planers, then to finish mostly by 
hand and fit the mating rotors together. Not only 
is this laborious and time-consuming, but it is a 
costly procedure. 

These rotors are of aluminum alloy, the outer sur- 
faces being cast roughly to shape in permanent molds. 
Stock removal is of the order of %4 to % in. of metal 
all over. The finished rotors must run together with 
a clearance of 0.018 to 0.020 in. all over. The largest 
rotors are about 1834 in. in diameter and 26 in. in 
length. 
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(Above) Here is the special revolving fixture 
for handling cylinder heads during the drilling 
operation 


(Right) Sides of the bronze alloy vapor compres- 
sor cylinders are ground to accurate dimensions 
in the Blanchard surface grinder shown here 


December 1, 1946 








Vapor Compressor 
Cylinder Routing 


OPERATION AND EQUIPMENT 


Rough mill both sides (Leave .015 in. each side for 
finish); Rough mill top and bottom (Leave .030 in. 
for finish top and bottom)—Cincinnati 5-60 Duplex 
Mill. 

Rough bore (Leave .015 in. on diameter for finish) 
—No. 5H Milwaukee plain mill. 

Heat Treat. 

Drill (22) bolt holes and drill and ream (4) dowel 
holes, remove jig and countersink and tap (22) holes 
one side and drill % hole half way through; Drill (22) 
bolt holes and drill and ream (4) dowel holes remove 
jig and countersink and tap (22) holes other side 
and drill 4% hole way through; Drill and tap (4) 
holes in top and drill and tap one pipe tap hole: 
Drill and back spot face (6) holes in bottom—5 ft 
Cariton radial drill press. 

Burr file. 

Grind one side; Grind other side—Blanchard 
grinder. 

Finish bore—No. 5H Milwaukee plain mill. 

Redrill and ream (4) dowel holes—Radial drill. 

Burr File, Inspect, Assemble with end plate. 

Finish mill top and bottom—No. 42 Lucas hori- 
zontal boring mill. 

Burr File, Inspect 








The latest development for the precise machin- 
ing of such rotors to final form and tolerances 
is the application of a unique pneumatic-hy- 
draulic tracer contouring mechanism designed 
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(Left) This is the newly designed cylinder liner water 
test fixture, featuring air = apne operation as described 
in the text 


(Below) No. 5H Kearney & Trecker plain mill for pre. 
cision-boring of vapor compressor cylinders is fitted 
with two cutters tipped with cemented-carbide tools 








for the purpose by the Bailey Meter Co., 
of Cleveland. A planer with this device 
and equipped with a special work-holding 
fixture, cross slides, special saddle, and 
connecting mechanical devices designed and built by 
CDED, produces rotors which assemble perfectly in 
the housings, are completely interchangeable, and re- 
quire no fitting to mate the right and left-hand rotors. 
The results of this development have amply justified 
the outlay for the initial tracer attachment. 

Without going into a detailed description of the 
Bailey attachment, suffice it to say that it combines 
simultaneously two forms of tracer controls—first, the 
accuracy of the helix of the rotor by tracing along the 
edge of a helix templet mounted on the platen side of 
the planer column; and, simultaneously, the complete 
contour of the lobe profile extending 120 deg of the 
work. This function is controlled by another suitably 
formed templet which is closely traversed by a roller 
of the same diameter as the planer cutting tool. It 
may be noted at this point that the cutting tool is a 
circular cutter, held stationary while cutting and with 
an indexing arrangement to present a new sharp cut- 
ting edge when the tool wears. 


°| 


ia 


One of the largest of the Barnesdril vertical honing 
machines is employed for the honing of cylinder liners. 
Honing is done with Micromatic tools 


isi 
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Drill and pipe tap two holes in exhaust elbow and 4 holes 
in top face for % in. pipe plugs (Load 6 heads on table) turn 
heads on sides and drill and tap (8) % in. pipe plug holes 
around OD of head—5 ft Carlton radial drill press. 


Paint layout line bands and equalize and layout casting 
for machining. * 


Finish mill top edge and semi-finish mill combustion face— 
5-60 Cincinnati Duplex miller. 


Drill and ream two (2) dowel holes and open u ré 
Pp (4) valve 
ports—No. 201-4 Barnesdril single spindle drill press. 
Drill all through holes, valve bushing and injector holes— 
H-4 Barnesdril Hydram 17-spindle head. 


Water test (165 psi) per B/P Special—Test Stand. 


Mill top deck and outside bolting pads—No. 2 Cincinnati 
vertical miller. 


Mill transfer block pad and back pad of head—No. 3-36 
Kearney & Trecker Simplex miller. 


Mill off two bosses; machine four seal rin 
i _ chi g grooves on 
back pad of head—No, 2 Cincinnati knee-type miller. 


Drill and tap (6) (144-13) holes for exhaust elbow stud holes 
(2) (5-11 holes for rocker shaft bracket studs, (2) (3-16) 
holes for cover screws and (2) (%-16) holes for overspeed 
trip cylinder, redrill and ream (4) valve guide bushing bores 
and 13/16 in. pilot hole from top side—No. 242 Barnesdril 
single spindle drill press with multiple spindle head. 


Drill pilot holes for bridge seats, drill and ream dowel 
holes for rocker shaft bracket, drill, ream and counterdrill 
for overspeed trip, drill, countersink and tap injector clamp 
stud hole and tap 4%-16 holes for head cover bolts—3 ft 
Carlton radial drill press. 


Drill, form valve seat and tap air start inlet line to com- 
bustion chamber and spotface air inlet boss; Drill and pipe 
tap overspeed trip oil line; Drill, ream and tap safety and 
cylinder test valve holes—Allen Horizontal 2-spindle ‘drill 
press. 





Cylinder Head Routing 


OPERATION AND EQUIPMENT 


Form two spherical seats for bridge guides, counterbore 
one crankcase stud hole, spotface two front bolt holes and 
two rear stud holes—No. 221-4 Barnesdril single spindle 
drill press. 


Rough form valve seats and counterbore at injector con- 
trol tip passage hole—No. 242 Barnesdril single spindle drill 
press. 


Drill connection holes from combustion face to safety valve 
cylinder test valve, air check valve holes, and drill safety 
valve gas passage hole—3 ft Carlton radial drill press. 


Drill 12 water ferrule holes—28 in. Cincinnati single spindle 
drill press. 


Rough and finish injector bore and drill, tap and finish air 
check valve hole—No. 242 Barnesdril single spindle drill press. 


Drill and ream two bell crank bracket dowel holes, drill one 
injector pin hole and drill and tap two bell crank bracket 
bolt holes; drill, c’sink and tap for studs and drill and ream 
two dowel holes at transfer block and drill, c’sink and pipe 
tap indicator adapter hole—3 ft Carlton radial drill. 


Mill two locating dowel slots on combustion face—Special 
slotting machine. 

Clean out water passages and assemble valve guide bush- 
ings—Bench. 

Mill off 7 pipe plugs around OD of head, mill off 4 pipe plugs 
on top and two pipe plugs on lower elbow sections of head— 
No. 221-'/ Barnesdril single spindle drill press. 

Final water test—Test stand. 

Finish form four exhaust valve seats, counterbore two 
stud holes and chamfer injector hole—No. 262 Barnesdril 
single spindle drill press. 

Finish mill combustion face—No. 3 Cincinnati vertical 
miller. 

Inspect. 








The work is held on a mandel between a revolving- 
spindle tailstock and a headstock. The latter contains 
a mechanical indexing mechanism to provide for the 
three-position indexing of the rotor. 

The manner of controlling the helix angle of the 
lobe is most interesting. The headstock shaft carries 
a gear which engages a rack mounted on 
a dove-tailed slide reciprocating trans- 
versely to the platen travel. The dove- 
tailed slide is caused to reciprocate by a 
sine-bar slide mounted rigidly to the 
planer base and the floor. The sine-bar 
is set at the proper angle with respect 
to the side of the platen so that the rack 
slide moves transversely across the platen 
as the platen moves along its ways. As 
the platen reciprocates, the headstock 
spindle turns to generate a helical lead 
on the work. 

The accuracy of the lead depends upon 
many variables, including—straightness 
of the sine-bar slide, accuracy of angular 
setting of the sine-bar, back-lash of the 
rack and gear, deflection in the overhang- 


Cylinder heads are clamped in this multi- 
ple-station fixture and milled in the No. 
5-60 Cincinnati Duplex mill shown here 
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ing slide, thermal expansion and contraction of long 
slides. Because of these variables, conventional 
methods have been unsuccessful in producing the de- 
sired accuracy. The Bailey attachment removes all 


uncertainty by automatic control devices which are 
adjusted to make compensation for any and all of the 










































The best statement of 
results is that the planer now generates the lobes with 
an accuracy of 0.001 in. 

During the war the company embarked on the pro- 
duction of a vapor compressor for the Armed Forces, 
using a design quite similar to the standard engine 
blower. The manufacture of the valve bronze alloy 
vapor compressor cylinder or housing is quite inter- 
esting and is given on the routing below. One of the 
outstanding operations is the boring of the cavity to 
receive the rotors. In this case they have tooled a 
No. 5H Milwaukee plain mill to do the work of a 
precision boring machine. Feature of the set-up is a 
geared head with two segmental cutters, tipped with 
cemented-carbide, mounted precisely on the desired 
centers. Rough boring is done at the rate of 837 
sfpm—an extremely high speed of metal removal— 
and a feed of 5% in. per min. Finish-boring is done 
on the same machine. 

The compressor cylinder bores are on 7.500/7.501 
centers, bores being held to 11.374/11.376 in. The 


variables mentioned above. 































Rough turning of cylinder liner OD is 
done in a battery of Fay automatic lathes 
fitted with front and rear tool slides 


casting is heat treated, as shown on the 
routing, by heating to 7OOF. plus or 
minus 25F., held for one hour, then 
cooled in still dry air. 

Another fussy operation is the last 
major step on the routing—the redrilling 
and reaming of four dowel holes on a 
5-ft radial drill. These dowels are held 
to plus or minus 0.0005 in. for location. 

As mentioned earlier, cooperative ef- 
fort has made it possible to use just two 
different cylinder heads for the major 
engine models. This made it possible to 
arrange two high-production machine 
lines to handle the parts. The sequence 
of operations on the alloy cast iron head 
for the 278A engine is given below. 

From the standpoint of fast metal re- 
moval we have singled out the operation 
on the No. 5-60 Cincinnati Duplex mill- 
ing machine—finish-mill top edge and semi-finish-mill 
combustion face. Cutting is done with a pair of 15-in. 
diameter, 42-blade cutters, tipped with cemented-car- 
bide. Metal is removed at the rate of 247 sfpm and 
a feed of six inches per min. Depth of cut on these 
large castings varies from 3/16 to 5/16 in. 

To supplement the sampling of manufacturing proc- 
ess outlined above, of interest are some of the new 
developments arising from the activity of the produc- 
tion research department. This group is constantly 
on the lookout for improvements in processes, some 
of the newer methods being the results of trouble- 
shooting and the solution of special problems presented 
to the department. The few examples listed here cover 
the gamut of factory tasks. 

The machining of the inner spring holder of an 
elastic coupling requires the cutting of thirty radially 
spaced slots through the 434 in. thickness of a 22% 
in. diameter SAE 1045 steel forging, heat-treated to 
255-269 Brinell. The extremely limited life of high 
(Turn to page 37, please) 





Bore holes on both ends—Lucas horizontal boring mill. 

Rough turn OD (Leave 1/32 in. on OD) and face both ends. 
Leave 1/16 in. overall and chamfer hole on end—24 in. Mon- 
arch Lathe. 

Equalize stock on rotor by templates and drill and ream 
(2) holes and drill c’bore (3) lobes (On end to be broached)— 
5 ft Carlton radial drill press. 


Layout and broach one end—American vertical push 
broach. 





Rotor-Blower (RH Spiral) Routing 


OPERATION AND EQUIPMENT 


Plane lobes—Rockford open side planer. 

Finish face ends—24 in. Monarch lathe. 

Assemble shaft to rotor—Denison 15 Ton Hydraulic press. 
Drill and ream for taper pin—5 ft Carlton radial drill press. 
Check rotors for proper lobe clearance, inspect. 


Static and dynamic balance to within 1.02 in.-oz. (Drill 
holes in web if necessary)—-GMR balancing machine. 








— 
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Lockheed 


Constitution 


HE world’s largest transport plane, the 92 ton Lock- 
heed Constitution built for the U. S. Navy, is 
shown on this page on its first flight made November 
9. It is powered by four P&W Wasp Major engines 
developing 12,000 hp, but the design also is planned for 
conversion to gas turbine power when this type of 


engine becomes available. 


Specifications 


Cempany Model 2... .ccesccccsvscne Model 89 
SO” er ere eee ree XR60-1 
Type: Trans-oceanic passenger transport, 
land monoplane 
Construction: All metal, low-mid-wing, twin 
deck, semi-monocoque 
Passenger load: 168 passengers and 12 crew 
members 
Power plant: 
Engine—Four P & W Wasp Major TSB1-G 
Take-off power rating—3000 bhp per en- 
gine at sea level 
Propeller—Curtiss electric four-blade 19 
ft, 2 in. diameter reversible pitch 
Performance (at 184,000 lb gross weight un- 
less noted): 
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High speed at 20,000 ft normal 
TE DGGE. ko kvcecdchacndn 
High speed at 10,000 ft normal 
WOPOG OD oi cies vnecateaes 
High speed at sea level, normal 
PCO WONG oe oes csccadcave 
Stalling speed at sea level 
(landing gross weight, land- 
ing flap position, power off).. 
MinwimiGm TANGY ~ 666s icc sacecea 
Most economical airspeed..... 
Cruise speed, maximum cruise 
eg «ene ees 
Service ceiling, four engines, 
normal rated power...... 600 


Lockheed Constitution in 





Ready for its first flight, the Navy’s Constitution 
stands poised on the runway. Every known flying 
aid, including the most complete navigationa 
radar equipment ever installed in an airplane, 
make the Constitution the most advanced aircraft 
of its type. 


303 mph ~ 
279 mph 
254 mph 
80 mph 
6300 miles 
238 mph 


286 mph 


27,600 ft 


flight 


Service ceiling, normal power, 


three OMMINGH  occcccceccccsess 20,700 ft 
Takeoff run at sea level....... 2,350 ft 
Takeoff run to clear 50 ft ob- 

WOE: . 0 cdcaadrdesc Wr enne sees 4,320 ft 
Landing run over 50 ft obstacle 

RNG MI. ko spec cs 5003 eee 2,300 ft 

Weights: 

Basic weight empty ........++. 114,575 lb 


Maximum gross weight takeoff 184,000 1b 

Maximum gross weight landing 160,000 1b 

Useful load 69,425 Ib 
Dimensions: 

Dp ee errr De 189.1 ft 


eee ee 


Overall length .....2...cceceee 156.1 ft 
Height over cabin ............- 24.6 ft 
Height over tail .......sseccee 50.4 ft 


Maximum baggage and cargo 
capacity with 92 passengers 
On Upper GOCK. ....ccccsecee 7375 cu ft on 
lower deck only 
Equipment: 

Hydraulic power boost surface control; 
two standby systems available. 

Lockheed-Fowler wing flaps. 

Tricycle alighting gear with steerable 
nose wheel. Each of eight main land- 
ing gear wheels is equipped with brakes. 

Thermal anti-icing system. 

Electric windshield anti-icers. 

Automatic fire detection and location sys- 
tem with master fire extinguisher system. 

Normalair cabin to maintain 10,000 ft 
pressure altitude up to 25,000 ft; air con- 
ditioning, thermostatic control of air tem- 
perature. 

Restaurant equipped galley. 










































Part Two 


Design Trends 
and Utility 


Part I-—Market Analysis was 

published in the November 

15 issue of Automotive and 
Aviation Industries 











HE power range in personal aircraft of the two- 
op en four-place types has increased steadily since 

1938 as shown in Table III of Part I and Fig. 1 
of Part II. In 1938 the majority of the two-place air- 
planes were powered with engines of about 50 hp and 
most of the four-place airplanes with engines of less 
than 150 hp. The 1946 designs indicate a very definite 
swing to engines between 75 and 90 hp for the two- 
place category and engines of 150 to 200 hp for the 
four-place category. The amount of power used by 
the majority of two- and four-place airplanes now in 
production is shown plotted against the gross weight 
in Fig. 1. In the two-place category the maximum 
power loading is 21 lb per hp, the minimum 12.3 and 
the average 16.7. In the four-place category the maxi- 
mum is 19 lb per hp, the minimum 11.2 and the aver- 
age 15.1. 








The Personal 


Wing Loading 

The desire for higher speeds and consequently, bet- 
ter cross-country performance has resulted in a gen- 
eral increase in the wing loading of personal aircraft 
from the prewar period to the present designs. The 
wing area incorporated in most of the two- and four- 
place airplanes now in production is shown plotted 
against the gross weight of the airplane in Fig. 2. In 
the two-place classification the minimum wing loading 
is 5.3 psf, the maximum 12.7 and the average 9. In 
the four-place classification the maximum wing load- 
ing is 15.6 psf, the minimum is 10.7 and the aver- 
age 13.2. 

It is predicted that wing loading will continue to 
increase during the next few years as a means of ob- 
taining additional improvement in the maximum and 
cruising speeds, but since the take-off, climb and alti- 
tude performance for a given power all become less 
favorable with increase in wing loading, it will be 
necessary to decrease the power loading and to make 
use of other methods of improving the landing, take- 
off, climb and ceiling performance. The more general 
use of controllable pitch propellers, landing flaps and 
lower speed propellers with better performance will 
render considerable aid in obtaining this end. 


Wing Arrangement 


Both high and low wing types are available for 
the two- and four-place airplanes. In the two-place 


These personal airplanes are 
representative of the first 
postwar models to be placed 
in production. Their utility 
will be a big factor in enhance- 
ing their market possibilities 
and in determining to what 
extent further development 
of certain design features will 
be worthwhile. 
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Airplane by Poser ata 


classification the largest production occurs 
in the high wing, strut-braced airplanes, 
although several manufacturers are show- 
ing excellent progress in the production of 
two-place airplanes of the 
low wing type. In the four- 
place classification, there is 
a decided tendency to the use 
of the low wing arrangement 
and it is believed that this is 
due to the more general use 
of cantilever wing construc- 
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tion and retractable landing gears. The 
use of the nose wheel tricycle landing 
gear arrangement in both the two- and 
four-place classifications is also a deciding 
factor in the use of the low wing design. 

In the high wing strut-braced types, the 
wing construction consists almost univer- 
sally of a metal internal structure with a 
fabric outer covering. The spars are usu- 
ally extruded aluminum alloy members 
and the ribs are generally made from 
stamped sheet metal. There is some inter- 
est in the use of sheet metal covering for 
the high wing strut-braced design and one 
manufacturer is now in production on an 
airplane of this type. The low wing ar- 
rangements are practically all of canti- 
lever construction. The higher performance types have 
a complete metal or all wood construction, including 
the covering, and in some of the smaller two place, 
lower performance airplanes only the internal struc- 
ture is of metal and fabric is used for the outer cover- 
ing. A keen interest exists in the use of all metal 
structures and as production volume increases and 
production meihods improve, there should be a more 
general application of the all-metal construction for 
all types of aircraft at lower costs than the present 
combination types. 


Cabin Arrangement 


All designers of personal aircraft are convinced of 
the necessity of designing cabins which provide a 
maximum of comfort and utility, especially in those 
airplanes intended for cross-country operations. The 
newer designs have shown remarkable improvements 
in their cabin arrangements and have provided (a) 
doors of sufficient size and suitable shape to allow 
easy entrance and exit from the cabin; (b) wind- 
shields and windows of proper design to result in good 
visibility under all conditions; (c) seats of the correct 
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Examples of instrument panel-control de- 
sign in personal airplanes. 





contour and dimensions to provide a comfortable ride 
for periods of several hours; (d) controls which are 
pleasing in appearance and easy to operate; (e) in- 
strument panels of proper styling and correct instru- 
ment arrangement; and (f) other features which 
make for a pleasant trip. In all cases utility is being 
combined with good styling in a manner similar to that 
followed by the automobile manufacturers. 


Landing Gears 


The tricycle or nose wheel type of landing gear is 
preferred for all two-control designs. In all cases the 
front wheel is steerable on the ground. In addition, 
there are a number of three-control type airplanes 
which also use the tricycle gear arrangement. How- 
ever, there are many designers who are of the opinion 
that the merits of the tricycle design have not yet 
been proven sufficiently for the personal airplane to 
warrant its universal use, especially as long as these 
airplanes are required to land on irregular and rough 
airports. Consequently, we find good designs of both 
types in quantity production and the rate at which 
good airports increase will be the principal factor to 
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determine the popularity of one type or the other. 
Pusher types will probably all appear with tricycle 
landing gears because it is possible to get a much 
larger wheel base and better ground conditions. In 
these arrangements, the nose wheel installation also 
permits ground level entrance to the cabin without the 
use of steps. 

The universal interest in landing strips and the 
ability to perform a good landing in a cross wind has 
created a great deal of interest in swivel type landing 
gears. The Civil Aeronautics Administration is spon- 
goring a program under contract with three manufac- 
turers to build experimental airplanes of this type, 
from which the merits of the swivel landing gear will 
be determined. It will be interesting to watch this 
development, because it may have great bearing on 
one of the important utility factors of airplane opera- 
tion. It is expected that the swivel type landing gear, 
and other landing gear designs will receive a great 
deal of attention during the next few years to provide 
better control of landing an airplane under adverse 
conditions and at airports which are not provided with 
permanent type runways. 


Engine and Propeller Installations 


The conventional reciprocating type of engine is 
standard in all personal type airplanes and this type 
of power plant will probably be continued in use for a 
long time. There is some interest amongst designers 
of the higher priced, executive type airplanes in the 
use of gas turbine propeller combinations. However, 
practical powerplants of this type, in the size required 


for the personal airplane, will not be available for some 
time due to the development work which must be done 
in materials, reduction gears, thermal efficiency and 
other design factors to produce an acceptable unit. 

The engine manufacturers all have extensive devel- 
opment programs to improve the existing reciprocating 
type of engine and particularly, to introduce those 
features which will result in a maximum durability, 
a minimum weight and the lowest cost which can be 
attained through volume production. Special atten- 
tion is being given to accessories from the standpoint 
of their arrangement to provide good servicability and 
reliability. 

Practically all designs can be obtained with various 
arrangements of extension shafts for either tractor or 
pusher installations, combined with the type of cooling 
which is best for each type of installation. Fans of 
various designs are available for cooling purposes, and 
in many cases there is a keen interest in the use of an 
exhaust ejector pump as a means of aiding the cooling 
air flow. The use of controllable pitch propellers is 
increasing and practically all engine designs are being 
provided with the necessary controls for these pro- 
pellers. 


Noise 


All designers are giving serious consideration to 
noise reduction in the exhaust system, the propeller 
system and the air flow around protuberances. The 


Fig. 1—WPower loading range for most of 
the two- to four-place personal aircraft 
now in production. 





450 

400 

350 KEY 
@ 2-PLACE 
@ 4-PLACE 


300 


250 


200 


HORSEPOWER 


150 


100 


50 








f°) 1200 1500 1800 2100 2400 2700 3000 3300 3600 
GROSS WEIGHT (LB) 


4200 4500 








December 1, 1946 








National Advisory Committee for Aeronautics with 
the co-operation of the CAA has undertaken an exten- 
Sive program on propeller noise reduction for personal 
type aircraft. Some of the preliminary published re- 
sults indicate that a satisfactory noise level reduction 
can be attained through the use of lower tip speeds 
and multiple blades. The Gutin formula provides a 
satisfactory means of calculating propeller noise levels. 

Muffler designs are now available to provide satis- 
factory noise reduction in the exhaust system and 
most of the manufacturers are now using some type of 
muffler. The propeller tip speed and the blade loading 
are considered to be the most important factors in 
reducing propeller noise. As a result, it may be ex- 
pected that lower tip speeds and lower blade loadings 
will become more universal through the use of wider 
blades and lower engine speeds. In a number of cases 
the lower engine speeds may be attained through the 
use of gearing. In most cases designers have done a 
good job in reducing cabin noise by the proper use of 
insulating materials. 

There has been a great deal of discussion about the 
annoyance due to noise from airplanes in the air by 
those residents located close to airports and by those 
whose homes are located on charted airways. Some 
very interesting information on this subject was re- 
cently obtained by the CAA Technical Service Divi- 
sion of the Indianapolis Experimentaij Station. The 
data are based on a series of sound tests made in the 
vicinity of the proposed airport at Malvern in Pennsy]- 
vania. These tests were made as a result of a request 
presented by the Aircraft Owners and Pilots Associa- 
tion as a means of obtaining comparative data on the 
noise level from personal aircraft and other common 
noise intensities in the vicinity of an average residen- 
tial district. 

The report, which is available either from the CAA 
or OAPA, compares the noise level of two airplanes, 








one of 65 hp and the other of 200 hp, at different 
heights above the ground and at various distances 
from the observer, with the noise produced by farm 
tractors, passenger cars and trucks. As would be 
expected from the Gutin formula and the results of 
the work done by the NACA, the airplane noise level 
is a function of the engine power and propeller tip 
speed. The airplane with the 65-hp engine having a 
relatively lower propeller speed than the larger engine, 
produced a maximum noise level, below the take-off 
path, of approximately 80 decibels as compared to 
about 89 decibels for the airplane with the 200-hp 
engine and higher propeller speed. In general, the 
smaller airplane with its lower power and propeller 
speed produced a noise level about 10 db less than the 
larger airplane. Since the decibel scale is based on a 
logarithmic ratio, it will be found that a 10 db reduc- 
tion is an appreciable amount and the effect is much 
more noticeable and harder to obtain than is indicated 
by the numerical value. Other data presented in the 
CAA report show the following interesting informa- 
tion: 

(A) For a distance of one-half mile from the air- 
plane take-off path, the noise level is approximately 
75 db for the larger airplane and 65 db for the smaller 
airplane. This represents a reduction of about 10 db 
in each case. Again, attention is invited to the fact 
that this is an appreciable reduction in the noise level 
and is approximately equal to eliminating the com- 
plete exhaust noise from the combination of the pro- 
peller and exhaust noise acting together. Also. since 
the usual small airport runway is between 2500 and 
3000 ft in length, the half-mile distance would repre- 
sent locations outside the boundary of the field. 

(B) For level aircraft flight at altitudes of 800 to 
1000 ft, which represents the altitudes at which air- 
craft would be following the airport traffic pattern or 
approaching an airport from a distance, the maximum 
sound level directly below is 
80 to 85 db for the 200-hp 
airplane and 70 to 85 db for 
the 65-hp airplane. 

(C) For these airplanes 
at the same altitude, but a 
distance of a half mile, the 
noise levels drop to approxi- 
mately 75 to 80 db and 65 
to 70 db respectively. 

(D) Noise levels produced 
by road trucks at distances 
up to 230 ft from the road 
have a range of 80 to 90 db; 


The utility of this personal 
airplane was increased by 
designing it to permit using 
space for carrying cargo. 
With the two-place rear 
seat removed there is 46 
cu ft available for 435 Ib 
of cargo load. The sliding 
Passenger compartment top 
was removed to show the 
load spaée. 
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passenger Car's generally 
have a noise level about 
10 to 15 db below truck 
noise levels. 

(E) High level airway 
traffic produces noise 
levels of 74 to 81 db at 
the location of the tests. 

(F) Peak sound levels 
produced by local air- 
eraft normally are of the 
order of 3 to 5 seconds 
duration. Other disturb- 
ing noises such as trac- 
tors, trucks, etc. are 
generally of longer dura- 
tion. 


WING AREA (SQ FT) 


Airplane Utility 

Excellent progress is being made in increasing the 
utility of the personal airplane and it is absolutely 
essential that this progress continue if we are to attain 
even the most conservative production estimates which 
have been made for the industry. Utility is difficult 
to measure in definite terms, but each of the following 
factors can be considered to contribute to the measure 
of utility which is attained. 

Cruising speed is important because the airplane is 
essentially an inter-city means of travel and the time 
spent in the air should be as low as is practical eco- 
nomically. Good take-off, climb and landing charac- 
teristics are essential to utility and safety, and these 
coupled with ease of control make it possible for large 
numbers of persons to use airplanes as a part of their 
regular activities. In the same respect, the comfort 
provided in the airplane is important. The location 
of suitable landing facilities and service facilities 
close to industrial centers, resorts and other points of 
interest to the air traveller is considered important 
since utility is increased by permitting travel by air 
by the individual on a schedule and itinerary most 
suited for his particular purpose. The airport must 
not only provide suitable landing facilities, but should 
also provide service facilities and a suitable means of 
transportation from the airport to the surrounding 
business and other districts. This opens up some pos- 
sibilities for drive yourself systems, and in a number 
of cases, this may even be combined with a fly yourself 
system. Airplane designs and airway and airport 
facilities which will permit the operation of personal 
type aircraft after dark are considered important in 
permitting itineraries to be completed on schedule. 

The operating cost of personal aircraft is also a very 
important factor in measuring utility. The most im- 
portant factors governing the operating cost are: (a) 
selling price of the airplane when new; (b) resale 
price when used based on average “trade-in” period 
(this determines the depreciation rate); (c) fuel and 
oil expense; (d) hangar and airport expense; (e) 
maintenance; (f) insurance; (g) annual utilization; 
(h) finance charges; (i) efficiency of the airplane from 
the viewpoint of speed made good. The item of annual 
utilization is very important and the operating cost 
per mile will be found to vary inversely with the num- 
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Fig. 2—Wing loading range for the majority of the 
two- to four-place personal planes now in production. 


ber of miles or hours of 
operation. Speed made 
good between points on 
an itinerary is also im- 
portant because it is a 
measure of the utility of 
the airplane as a cross- 
| country means of trans- 
portation. Also for a 
given power, the higher 
the speed made good the 
less the cost per mile. 

Under present condi- 
tions of operation for a 
utilization of 30,000 to 
40,000 miles per year, 
which in the average 
two-place airplane is 
about 250 to 350 hours 
of operation, it is possible to operate these airplanes 
at five to six cents per airplane mile or two and one- 
half to three cents per passenger mile. The larger air- 
planes of the four-place class will obviously cost more 
to operate, but much of this will be compensated for 
by the increased cruising speed, improved accommoda- 
tions and other factors. Calculations based on average 
airplane performance in the four place category of 
moderate power indicate an operating cost of seven 
to ten cents per airplane mile or one and three-quarters 
to two cents per passenger mile based on 30,000 and 
40,000 miles of operation respectively. The figures 
for the two- and four-place airplanes, when studied 
with the other factors of the personal airplane, show a 
very definite degree of utility for use in business and 
for pleasure whenever inter-city community trans- 
portation is considered. 

An excellent indication that the personal airplane 
has reached a state of utility as a part of the business 
activity of the country, is shown by the various financ- 
ing plans which have become available to the pur- 
chasers and operators of these airplanes. These air- 
planes can be financed by recognized companies over 
a period of two years at a cost of 10 per cent of the 
total amount to be financed. If the balance is paid 
in one year, the cost reduces to five per cent. An ex- 
ample of a plan announced recently by one of the 
largest operators in this field is given in Table I. 

Table I—Aircraft Financing Plan 


e 2-PLACE 
a 4-PLACE 











Cash Selling Price (including tax)....cccsreccecesesees $2,990.00 
Extra Equipment .....cceccecccccccccccccccsccccecsess 100.00 
Total Cash Selling Price.......ssccccccccecccccccsccces $3,000.00 
Down Payment of 1/3 Cash....ececcsesecccccccccvccess 1,000.00 
Total Unpaid Cash Balance.........scccccscccccccccees $2,000.00 


Flight, Crash and Comprehensive Ground Risk Insur- 
ance (percentage of item 3—10 per cent per year— 


two year basis 20 per cent)........cceccccccccccccces 600.00 
Property Damage and Public Liability Insurance ($26.00 

DEF POET) cocsccckeccseedsdcdccccsacetenesessenseusava 52.00 
Total Amount to. be Financed. ...ccccecerecesedcesovsss $2,652.00 


Financing Cost (10 per cent of item 8 on two year basis) 265.00 
Gta: CMAN: oc vecss one vende pascedeetenseseesersies 2,917.20 
34 Monthly Pasrmenta: Of. o<0eccéeckcccacddenctiveses oan 121.55 


If the purchaser selects to complete the payments in 
one year the total amount financed becomes $2,442.30 
and the monthly payments are $203.53. Included in 
the plan without extra charge are (a) a $5,000.00 
bail bond certificate to be used in case of arrest for 
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violation of any aviation laws, (b) a personal accident 
insurance policy for $10,000.00 and (c) a travel emer- 
gency certificate to be used for emergency repairs any- 
where in the United States. The same organization 
offers a financing plan for used airplanes at somewhat 
higher rates based on the higher insurance charge for 
used planes. The rate is 13 per cent, as compared to 
the 10 per cent for new planes, and covers complete 
flight, crash and comprehensive ground risk insurance. 

With the improved financing plans, lower airplane 
costs, more airports and more hangar facilities will 
come better service facilities made available by the 
airplane distributors and dealers as a part of their 
general sales programs. The responsibility for effi- 
cient service at reasonable costs will become the joint 
responsibility of the dealer, distributor and manufac- 
turer in the order mentioned. The dealer is listed 
first because he is closest to the customer and must 
insure his satisfaction with the product so that he 
will be a repeat buyer. Manufacturers will have to 
exercise great care in selecting their distributors and 
dealers to make sure these conditions and facilities 
are available. This is not the condition in many cases 
at present. Service charges are too high, too many 
distributors and dealers are satisfied to sit behind 
desks and wait for the customer to arrive and many 
of them have absolutely no facilities for service. Some 
do not even have a certificated mechanic on their 
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staff for the required 25-hour check. This is a condj- 
tion which requires attention. There is a large sup. 
ply of competent mechanics and, with some effort, 
suitable service can be obtained even under present 
difficult supply conditions. Fortunately for the indus- 
try and for the utility of the airplane, this is not the 
case with all distributors. There are many who know 
the airplane business well and have made the neces- 
sary investment to provide the proper facilities. These 
distributors and dealers together with the manufac. 
turers, will have to establish higher requirements for 
the others in order to maintain the fine market and 
utility which has already been established with the 
public. 

With increased utility, will obviously come increased 
uses of the personal type airplane. New applications 
are showing up continuously. The use of the airplane 
by the farmer is showing excellent progress. In many 
cases landing facilities at the point of departure 
and the point of destination are available almost at 
his doorstep. The tendency towards the decentraliza- 
tion of industrial activities, the location of new indus- 
tries close to airport facilities, the general desire of 
people to travel by air as shown by the large increase 
in student and pilot registrations, all point towards the 
increased use of the personal airplane, which should 
make it possible to attain and even exceed the predic- 
tions made in this article. 

































































































































svsition held its 28th annual meeting 
in Atlantic City, Nov. 18-22, when the 
American Society for Metals, American 
Institute of Mining and Metallurgical 
Engineers, American Welding Society, 
and the American Industrial Radium 
and X-ray Society presented a combined 
five-day program of approximately 230 
technical papers and lectures. More 
than 15,000 people attended the Con- 
gress and Exposition, and 425 com- 
panies exhibited latest products and 
methods covering many phases of the 
metals industry. Highlighting the show 
were wartime developments in metal 
testing equipment and electronic weld- 
ing machines, and a new development 
in metal cutting. 

General Electric Co. introduced to the 
public a new supersonic flaw detector 
which reveals cavities and flaws in 
large masses of metal by means of re- 
flected sound waves. Another industrial 
achievement was the 20-million electron 
volt Betatron, Allis-Chalmers Manufac- 
turing Co., which provides radiographic 
means of detecting flaws in large cast- 
ings. This machine accelerates electrons 
by magnetic induction, making possible 
the production of higher energy X-rays 
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than is practical by the direct applica- 
tion of accelerating potential. 

Latest equipment in induction heat- 
ing exhibited included the Raytheon 
electronic synchronous control welding 
machine for spot, seam, and pulsation- 
spot seam timing. Other products ex- 
hibited were: the new Tocco heat gun 
for versatility in hardening, brazing 
and annealing; the new Allis-Chalmers 
electronic heater for multi-purpose 
metal working operations; the RCA 
electronic power generator; and the 
Weltronic induction heater; all of which 
serve to provide industry with a more 
efficient and economical means of metal 
fabrication. 

A new method for cutting stainless 
and alloy steels and non-ferrous metals, 
the Oxyare Process, was announced by 
the Arcos Corp. Metal is cut by means 
of a highly concentrated pin-point of 
heat generated by the combination of 
an electric arc and a stream of oxygen. 
The arc is established between a cov- 
ered tubular rod and the metal to be 
cut. The oxygen is supplied through 
the tube. 

The Gas Machinery Co. announced a 
new type atmosphere gas fired roller 
hearth furnace using silicon carbide 





radiant burner tubes for operation at 
temperatures up to 2500 F. This de- 
velopment eliminates dangers of crank- 
shafting when the rollers are stopped, 
and makes it possible to convey work 
through the furnace either continu- 
ously, or by batch or indexing. 

The technical papers presented cov- 
ered a wide variety of metallurgical and 
associated subjects. Of particular in- 
terest was Dr. G. H. Tenney’s paper on 
“Radiography of Heavy Radioactive 
Materials” which was said to be the 
first technical release of its kind from 
the Los Alamos Project. Dr. Tenney 
described a method of obtaining photo- 
graphic traces of the radioactivity of 
uranium, using for the purpose only 
two grams of radium. 

In his paper “The Development of 4 
Turbosupercharger Buckett Alloy,” pre- 
sented before the American Society for 
Metals, Edward Epremian discussed ex- 
perimental data obtained in the develop- 
ment of an alloy for turbosupercharger 
bucket application in jet propulsion and 
guided missiles. The alloys under con- 
sideration were those having a cobalt 
base containing chromium, nickel, tung- 
sten, and molybdenum. By varying one 

(Turn to page 64, please) 
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Refrigerated altitude test chamber at North American Aviation plant. 


sign and performance which wartime require- 

ments imposed on industry promoted the acquisi- 
tion of many new facilities for research and testing. 
The desirability of proving components and designs 
at an early stage of development, using laboratory 
facilities which duplicate the operational environment 
of an airplane, was a major factor in the decision to 
install an altitude chamber at North American Avia- 
tion. Consideration was also given to its potential 
use for physiological work such as pilot indoctrination 
and checkout for high altitude flying. 

Dimensions of the chamber were dictated by a 
somewhat arbitrary requirement that it should ac- 
commodate the entire fuselage of typical fighter air- 
planes or large sections of bomber or transport types. 
This was done because it was felt that functional test 
data obtained on an entire system would be more reli- 
able and significant than tests of in- 
dividual components. These require- 
ments led to a working section having 
the form of a horizontal cylinder of 
42 ft length and 15.5 ft ID. 

A rate of climb of at least 7500 fpm 
at sea level was established as a com- 
promise between current and pre- 
dictable airplane performance and the 
size of evacuating equipment neces- 
sary. A second objective was the at- 
tainment of 50,000 ft altitude in 10 
min. The rate of descent could be 
set at almost any figure, depending on 
the arrangement for admitting out- 
side air to the chamber. It was de- 
cided to design for a 7500 fpm maxi- 


Te urgent need for improvement in aircraft de- 


Control room for the refrigerated al- 

titude chamber. A 180-deg angle lens 

in the observation window affords the 
operator «@ full view of the interior. 
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Chief Research Engineer, 
North American Aviation, Inc. 


mum controlled diving rate, with supplementary 
provisions for rates of the order of 20,000 fpm which 
could be used for special work or in emergencies in- 
volving personnel in the chamber. 

The ceiling, or maximum attainable altitude, was 
governed by vacuum pump characteristics and by the 
occurrence of unavoidable sma leaks at packing 
glands, door seals, and similar locations. In view of 
the diminishing returns in pressure changes corres- 
ponding to increasingly higher altitudes a limit of 
60,000 ft was chosen. This is equivalent to a working 
pressure of 1.05 psi or one-fourteenth of that at sea 
level. 

Although the Army Air Forces had established a 
temperature range of —65 F to +160 F as acceptable 
for the testing and approval of aircraft components, 
recorded ground and flight observations prompted an 

(Turn to page 67, please) 
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Structural and 
Weight Considerations 
Part I and Part II were published in the 


Nov. 1 and Nov. 15 issues of AUTOMOTIVE 
and AVIATION INDUSTRIES. 











NE of the virtues of opposed and V-type engines 
is that compared to an in-line engine it is not 
necessary to commit engineering murder to save 

wheel base. In the past it is fair to state that one- 
inch of additional wheel base could cure most engine 
difficulties. Engineers have been fighting engine 
length for years, yet there is nothing which has less 
commercial value than taking an inch out of the engine. 
It cannot appeal to the sense of utility, 

comfort or vanity. Somehow this business 





In-line design: 3.2 in. bore, 3.75 in. stroke, 2.125 
in. crankpin dia., 2.5 in. main bearing dia., over. 
lap 0.488 in. Opposed: 3.5 in. bore, 3.125 in, 
stroke, 2.375 in. crankpin dia., 2.75 in. maip 
bearing dia., overlap 1.0 in. The bore diameter 
normally controls the span which gives space for 
bearing length and cheek thickness. We have 
in the opposed engine 0.25 in. additional to divide 
between cheek and bearing length. It should be divided 
¥ for bearing length and 1/16 for each cheek. The 
comparison is indicated by Fig. 8. 

It is obvious that the short stroke opposed engine 
is the least elastic combination, and as such, combined 
with a “controlled combustion” chamber will be more 
nearly ready to meet the future. In answer to the 

question of why don’t we treat 
the in-line engine in the same 


i rj t A i int 
of crowding an engine has appealed to the By A lex Ta u b manner, we again point out that 


vanity of the engine designer. It usually 


the increase in length of about 


turns around and bites him. Alez Taub Associates 1.75 in. would find no favor 


With an opposed engine the bores can 
be greater in diameter than the stroke and the span of 
the individual bore can be used to doa job on diameter 
of crankpin, cheek thickness and length of crankpin. 
At this point we should consider the possible size of 
our engines. Table 1 shows the projected horsepower 
outputs of future engines of the opposed type. 

Assuming a 6-cylinder, 180 cu in. engine with 103 
hp output, and maximum bmep of 140 psi, in-line 
dimensions would be: bore 3.2 in., stroke 3.75 in.; 
opposed dimensions would be: bore 3.5 in., stroke 
3.125 in. The allowable crankpin for in-line is 2.125 
in. diam. Allowable crankpin for opposed is 2.375 in. 
diam. This gives 110 per cent increase in rigidity 
insofar as the crankpin is concerned. 

The in-line main bearing diameter for a 2.125 in. 
crankpin would be 2.5 in. This is on the large side. 
With a 2.375 in. crankpin the main bearing would be 
about 2.75 in. This gives us the following comparison: 


among designers and in truth 
the additional length does increase the relative windup 
of crank and case. The opposed engine can be treated 
for rigidity of crankshaft because the engine will be 
shorter. This holds true for V-eights, except that the 
proportion of the crankshaft must be compensated for 
prestressing due to heavy counterweights and further 
for low modulus materials used if the crank is cast, 
as it might well be in the future on most engines. The 
cast crank does permit use of a really hollow shaft 
and size can be increased to give stiffness without add- 
ing weight. 

Sixty-deg, 45-deg, 2214-deg and 15-deg eights have 
been built in the past. In this country the 90-deg 
eight won engineering favor over the 60-deg. Many 
experimental eights of less included angle have been 
built with attractive results. However, they eventu- 
ally lost the engineering decision on the basis of roll 
due to firing order. In Europe the story was different 
and Lancia and others produced the narrow 
V and the execution due to valve gear design 
was so good that the performance improve- 
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OPPOSED CRANK IN UNE CRANK 





ment made the job desirable. We may expect 
that such engines may appear in the United 
States. The Lancia, however, was a small 
bore, long stroke engine with overhead cam- 
shaft with relatively large valves, and was 
capable of sustained high power at high 
speeds. Such engines in Europe, however, 
did not have American traditional] smooth- 


Fig. 8—Increase effected in the crankshaft 
cheek dimension of an oppused cylinder 
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125 ness. It remains to be seen what may come in the haps by the weight class for which it is intended. The 
ver- United States in the future. A good-sized crankshaft weight class should determine cost in a given country. 
in. and attention to crankcase rigidity with proper coun- It certainly does not between countries. Up to now a 
nain terweighting may do rather well. The fluid coupling 1000 Ib car in Europe would cost as much as a 2500 Ib 
eter may also hide a multitude of sins. car in the U.S. This is mainly artificial and due w 
- for The opposed engine does not require special treat- conditions outside of the industry. 
lave ment. It gives an improved balance and requires a If fuel consumption was the controlling factor in 
Vide minimum of counterweighting, and from running ex- weight class selection, then the following data would 
ided perience, improves the secondary forces vibration in be important: 
The the four-cylinder to a point where they can be entirely Weight Class (Lb.) MPG Present MPG Future 
: ignored. In fact the opposed four makes possible the 1000 60 85 
gine return of the four-cylinder engine to the American ae 30 ai 
ined scene. , 3000 20 29 
nore 4000 9 7 
= Weight Class It is not weight alone which is costly in mpg but 
aaa The type of engine to be used will be decided per- all things which go with weight, engine size, horse- 
aa power to drive the car on the level, 
We on the grades, axle ratio and the 
ail general cross section of the car. 
ruth In the 1000 lb class we find op- 
idup : 
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ll be 7~O 
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Table One 
Weight in 
Piston Number Aluminum 
Displacement, Maximum of without 

cu in. Hp Cylinders Accessories 
60 40 4 110 
80 50 4 125 
120 74 4 150 
140 83 6 180 
180 103 6 200 
200 115 6 235 
225 128 6 275 
225 125 8 300 
250 138 8 325 








ture is not as good as the longi- 
tudinal strength of cast-in bores 
would be. Such a block, as in Fig. 
9, lends itself to automatic line ma. 
Weight chinery. Working from both ends 
— it will certainly shorten the line. 
Accessories 
Light Metals 
eee The use of light metals is bound 
—_ to be considered. When we review 
a the war picture we are certain that 
420 aluminum can give the perform. 
460 ance and durability. However, it 
495 has been too high in price for cars 
535 and trucks. Today we can assume 
that from the point of view of 





posed two-cylinder and four-cylinder engines. In the 
2000 to 2500 we find in-line fours and in-line sizes. 
In the 2500 to 3000 Ib cars we find in-line sixes and 
V eights. In the 3500 pound to 4000 pound cars we 
find in-line eights and V eights. Only in the weight 
class between 2000 and 2500 are in-line engines alone 
used and it certainly does not make sense. We would 
venture the thought here that an opposed or V engine 
will fit any class with advantage. 


Opposed Crankcase and Cylinder Block 


To continue our discussion of the rigidity factors of 
the opposed engine, let us take the one-piece cylinder 
block. Fig. 9 is an outline of sections of an F-head, 
four-cylinder opposed engine cylinder block and crank- 
case. 

The bore is materially offset from the main bearing 
center line. The webs adequately tie the main bearing 
into the structure and on the rear end where under 
normal conditions the bearing support is deflected in 
time with the power stroke, we find a wall completely 
across the engine. Since in this engine the power force 
is transverse and the residue inertia forces are trans- 
verse they react against a solid block instead of an 
elastic bearing cap or bolts. However, the bearing 
clearance alone allows for pendular action of the fly- 
wheel. If we combine controlled combustion, short 
stroke, heavy overlap and reinforced cheeks, the op- 
posed engine should be well prepared to meet increased 
power output of the future. 

The dynamic forces that tend to bend the in-line 
cylinder block transversely across the center are re- 
sisted in this crankcase by the continuous construction 
above the main bearing and by the double wall tie 
up above and below the camshaft. Also the webs or 
walls at the main bearing would be in plane of the 
bending moment, rather than just going for a ride 
as does the center of the crankcase of the in-line type 
of engine, where the center point of swing is about 
two in. from the top of the block. 

The bottom of the opening can be tied together with 
a strap at the bottom of main bearing caps with the 
main bearing bolts. This may not be needed at all. 
French engines of the type with two cylinders in 
aluminum with a wet sleeve are in use. This struc- 
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weight, one lb of aluminum oan be 
considered as 2.75 lb of iron. Mod- 
ern aluminum alloys, even in sec- 
ondary metals can be equal to cast iron in structural 
physical properties. These alloys require heat treat- 
ment but so does cast iron in order to gain strength. 
It is purely a question of cost at mould side. 

In the past, this has varied for iron, from 1% to4 
cents a pound. This would give cylinder block cast- 
ings from 3 to 7 cents a pound. If the present 
scrambled economics in iron continues then aluminum 
will be in the picture. Twelve cents a pound, mould 
side does not look impossible and that is roughly equal 
to 4 cent iron, mould side. With permanent moulding, 
which minimizes machine operations, aluminum will 
certainly be knocking on our economic doors, particu- 
larly such manufacturers who are not in the maximum 
volume bracket and whose degree of mechanization in 
the shop is limited. 

Aluminum would permit competitive costs if full 
advantage was taken of the ease of handling, ease of 
machining, and the lowered weight of the final prod- 
uct that can add performance equal to one more pas- 
senger, or permit reduction in general proportions. 

In Europe this practice is over the top, and in 
France all new cars include the maximum of alumi- 
num. This is a matter of coal. In the prewar period 
they used 11% tons of coal to make one car. They are 
now aiming at five small cars for this much coal. In 
England it is under discussion, some believing that 
aluminum is economic, and others, disagreeing. If the 
aluminum industries of Britain are put under control 
we can look for a wide use there. Discussion of 
aluminum in the automotive industry is very im- 
portant to the business of forecasting the engines of 
the future. We are bound to be affected by cars built 
in Europe, we always have, in spite of the fact that 
we lead the world in volume, size, appearance and per- 
formance. We are continually borrowing from Europe, 
almost as much as they borrow from us. When cars 
are made to the tune of over a million per year, with 
a maximum of aluminum, the facts will be proven that 
cars can be much lighter than at present without 
losing road stability. The impact of these aluminum 
developments will eventually be felt and hence alumi- 
num for motor cars will eventually be considered in 
the U. S. 

(Turn to page 74, please) 
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Building High Output Diesel Engines 


speed steel cutters, combined with the 
dificulty of holding the 0.399-0.402 in. 
width of slot made this operation one 
of the most troublesome experienced. 

To improve this operation, a 12 in. 
diameter, 10-bladed, negative-rake car- 
bide cutter and dual flywheel arrange- 
ment were designed for use on a No. 5 
Cincinnati knee type milling machine. 
The setup is so arranged that the work, 
which is clamped to an indexing fix- 
jure on the table of the machine, is fed 
yertically into the cutter to produce the 
climb milling travel required in nega- 
tive-rake milling. Surface speed of 
400 fpm and a feed of 45% in. are used. 
This development has reduced machin- 
ing time on this piece from 12 hours 
to four hours with an attendant in- 
crease in accuracy of slot size. 

A revolving drilling fixture, illus- 
trated, was developed to improve the 
former method of holding the cylinder 
head while drilling and tapping eight 
%-in. plug holes. The operation of 
this fixture is as follows: 

The casting is rolled to the loading 
position on a conveyor, so hinged that 
it may be dropped out of the way when 
the part is to be indexed. The part is 
then clamped within a revolving cage 
by a compound screw device. The inner 
spoked wheel of this device is attached 
to a 3-in. diameter Acme threaded 
screw which provides the rapid posi- 
tioning of the clamping plate into the 
recessed portion of the cylinder head. 
Clamping is accomplished by tighten- 
ing the outer spoked wheel attached to 
a fine pitch screw threaded through the 
center of the 3-in. diameter rapid posi- 
tioning screw. This single clamping 
serves to hold the part during the drill- 
ing and tapping of all four surfaces. 

The rotation of the part is accom- 
plished by means of the lever, index 
plate and pawl arrangement shown at 
the right side of the fixture. A single 
movement of this lever causes the index 
pawl to become disengaged, rotates the 
fixture and then permits the pawl to 
become engaged at the next index posi- 
tion. Unclamping and unloading are 
effected by rotating the Acme threaded 
Screw which releases the part, hinges 
the conveyor to position, and rolls the 
part through the fixture to the next 
station. This fixture has so reduced 
fatigue as to make it possible to retain 
one skilled worker on this job through- 
out a shift and has also effected a 20 
per cent increase in production. 

_ Redesign of the water test fixture, as 
illustrated, for cylinder liners with the 
application of air cylinders has effect- 
ed an increase of 60 per cent in output 
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(Continued from page 24) 


and now permits one man to operate 
two fixtures. Moreover, the new fixture 
makes it possible to hold the applica- 
tion of hydraulic pressure (100 psi) 
for a longer duration. 


The present fixture is quite similar 
to the original one but is improved 
through the addition of air clamping 
instead of mechanical bolting. The air 
cylinder, located under the table, is con- 
nected to four vertical tie rods through 
a system of levers. Action of the air 
cylinder is to transmit a vertical clamp- 
ing motion to the tie rods which in turn 
impart a clamping action to the gasket 
plate. At the same time this seats the 
liner in the inlet collar. 


Considering the variety of flywheels 
required in peak production, the mark- 
ing of “degree” lines around the per- 
iphery and numbering them posed a 
serious manpower problem with the 
original practice of hand layout and 
numbering. Since manpower was at a 
premium during the war, the produc- 
tion department developed fixtures and 
attachments for doing the job mechan- 
ically and recorded a tremendous im- 
provement in labor and cost thereby. 


Flywheels are marked on their per- 
iphery with lines, each of which indi- 
cates one degree of rotation, each 5th 
degree being indicated by a longer 
marking. Each longer line is identi- 
fied, starting with “0” and progressing 
in increments of 5 deg to 355 deg. In 
addition, the Top Dead Center of each 
piston is indicated as determined by 
the firing order, thus “TDC-13,” etc. 
(indicating TDC of No. 13 piston). 

This operation is performed in two 
steps. First, the degree lines are 
marked in a special machine consisting 
of a rotating plate fixture mounted on 
a post bearing and carrying a ring gear 
en its underside. The machine is driven 
by a % hp motor through a Boston re- 
duction compound vertical drive unit. 
The marking is done by a stamp roller 
carried on a swing block and adjusted 
for pressure through the knurled hand 
wheel unit, the roll and plate fixture 
being geared together through suitable 
gearing. The plate fixture accommo- 
dates all parts used on one engine. 
However, a different roll is required 
for each different diameter. 


The stamping of the characters is 
done on another machine consisting of 
a plate fixture and magazine mounted 
on a post bearing, free to rotate. Lock- 
ing slots are cut around the periphery 
of this magazine. The stamps are load- 
ed into the magazine according to the 
rotation required, stamping being done 
with a Chicago Pneumatic Co. RV24 


yoke riveter mounted on one side of the 
machine. A different magazine and 
stamps are required for each part de- 
sign. 

Much of the handling of heavy loads 
in this plant is done with heavy-duty 
travelling cranes. Not only do the 
crane operators transport loads but 
they also spot the tools or fixtures or 
heavy parts directly on the machines 
below. During the war when night 
shifts were the rule, spotting was found 
to be quite difficult because of the 
shadows cast by the crane itself as it 
stopped over a work area. This was 
licked by the installation of floodlights 
on the crane which improved the light- 
ing wherever the crane traveled and 
increased safety materially through 
better seeing. 

When operating in high gear, the 
honing of cylinder liners required about 
9000 honing stones per month. Conven- 
tional practice was to buy the stones 
mounted in a steel shell ready for use. 
However, it was not always possible to 
secure the particular types of stones 
for a specific job except in unmounted 
condition and it became desirable to 
develop a simple method of mounting 
them at the plant. 

In mounting the stones today, the 
company uses a steel shell coated with 
a cellulose cement into which the stone 
is assembled. Curing of the cement 
is handled in an infra-red lamp cabinet 
using 13 G-E 200-watt heat lamps. The 
proper degree of heat control is effect- 
ed by varying the distance of the stones 
from the lamps. With experience it is 
possible for one man to prepare, mount, 
and cure the stones at the rate of one 
per minute. This procedure, not only 
has made the process independent of 
outside sources, but has gained a sav- 
ing of 8.75 cents per stone by virtue 
of the fact that the operator also 
doubles in brass as a tool crib attendant. 

The foregoing examples of machin- 
ing practice as well as production de- 
partment development work cast an in- 
teresting light on the progressiveness 
of this organization. It shows clearly 
that automotive production methods 
can be applied economically to the man- 
ufacture of parts and equipment of any 
size, provided the management keeps 
abreast of developments in this field. 
Certainly, it is obvious that CDED, a 
producer of some of the largest engines 
made in this country, has been able 
to adapt advanced production tech- 
niques to parts required in great va- 
riety and in relatively small volume. 
A goodly part of this practice can be 
credited to the excellent cooperation be- 
tween production and engineering. 


37 





N these pages are shown exterior 

views of several representative 
passenger cars displayed at the 1946 
French Automobile Salon, which was 
described in the Nov. 1 issue of 
AUTOMOBILE AND AVIATION INDUS- 
TRIES. 


European Photos 


Three views of the Delahaye cabriolet. 


(Above) Julien, one of the French 
minicars. It is powered by a single 
cylinder 12.2 cu in. engine at the 
rear. The chassis and body are built 
as a unit of welded pressed steel 
construction. Its wheelbase is 69 in. 


1. Delahaye cabriolet with body built by Frigoni 
& Falschi. 


2. Delahaye designers have accentuated mod- 
ernistic lines on this model. 


3. Instrument panel styling and compartment 
details. 
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(Right) The rear engined 

92.5 in. wheelbase Renault 

designed as The People’s 

Car. Note the air inlet be- 

tween the door and rear 
fender. 


(Below) This Georges Irat 
cabriolet, a front wheel 
drive car on a 91 in. 
wheelbase, has a _ body- 
frame magnesium  struc- 
ture (right) with sheet 
aluminum covering. 
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(Above) Four passenger Panhard Dyna model 
powered by a 25 hp engine of 37.2 cu in. displace- 
ment. Wheelbase is 84 in. 


(Left) Rovin minicar, which weighs about 550 
lb, the front end being easy to lift since the 
powerplant is located in the rear. 








of Body Engineers, held in October at Detroit, 

a well balanced technical program touched on 
many aspects of body styling and design, commercial 
body developments, and use of curved glass. The 
opening session on styling drew a large attendance of 
specialists who were treated to a lecture on an under- 
standing of design principles by Dr. Avard Fairbanks, 
associate professor of sculpture, University of Michi- 
gan. In discussing design forms, he stressed the need 
for good taste and avoidance of extremes in the inter- 
est of achieving pleasing harmony. He made a vigor- 
ous plea for industry-wide recognition of the profes- 
sion of body engineering and recommended the 
establishment of a school for the training of young 
men in this activity. 

Coming to commercial bodies, C. H. Lindsay, The 
Lindsay Corp., presented a picture of current de- 
velopment of standardized knock-down, prefabricated 
van type bodies and described the merchandising plan 
adopted by a number of manufacturers for the nation- 
wide distribution of such equipment. Since the end 
of the war, the demands on custom body builders are 
of such proportions as to outstrip their production 
capacity. Wider adoption of prefabricated bodies 
would make it possible for the independent body 
makers and dealers to concentrate upon the mass as- 
sembly of bodies from standard parts and thus meet 
this growing demand. 

According to Mr. Lindsay, war production with its 


. T the first annual meeting of the American Society 


Wiping Curved Windshields 
Was a Problem 


By John W. Anderson, 
President, The Anderson Co. 


{HE wiping of a curved windshield in- 
volves a number of critical prob- 


7. All connection between the flexors 
and the superstructure should be by 
freely slidable metallic contact—with 
friction at a minimum. 

8. The wiping element should be tion to the windshield, which places the 
molded—with a triangle head of the 






mechanization brought line production methods into 
the body industry and has been responsible for the 
present rise of standardized packaged units. Both 
Lindsay and V. M. Drew, Fruehauf Trailer Co., com. 
mented gn the growing use of stainless steel, alumi- 
num, and magnesium in the construction of the mod- 
ern commercial body. 

Mr. Drew devoted his discussion to the historic 
background of trailer body design and to the engi- 
neering features of Fruehauf bodies in stainless steel 
and aluminum which were announced earlier this year, 
One of the features of Fruehauf trailers, the use of 
hat-shaped longitudinal members for housing the wood 
floor strips, is said to increase the life of flooring 
about four times normal expectancy. Mr. Drew esti- 
mated that the cost of an aluminum or stainless steel 
trailer body, of about 30 ft in length, might run 
around 1/3 higher than a conventional body. But 
the weight saving is of the order of 1500 to 2000 bb. 
J. J. Black, The Trailmobile Co., rounded out the ses- 
sion by showing some illustrations of the postwar de- 
sign of Trailmobile bodies and the unique chassis 
frame which features load distributing members. 

Acknowledging the need for better truck cabs to 
improve driver comfort and maintenance, Leonard A. 
Stewart of Mack Mfg. Co. summarized the require 
ments of future cab design along the following lines. 
In the first place, it is felt that from a structural 
standpoint the heavy duty cab should be so designed 
as to give at least 500,000 miles of vehicle service 


combination scraper and _ squeegee 
“dual” type, as shown in Fig. 1. 

9. The shaft of the motor should be 
set at a position and angle, with rela- 


crest of the hill at mid-stroke. 
A windshield wiper has been devel- 
oped which solves these problems. It 





lems: 

1. The arm should be a straight, true 
arm sufficiently rigid to insure the 
maintenance of correct angles in the 


employs two flat springs, disposed in 
the same plane, parallel with each other 
and each inserted edgewise, a part of 





its width, in slots in the side of the wip- 





tilting of the blade. 

2. The blade must be normally 
straight and must be freely flexible 
throughout its length, toward the glass. 

3. The flexing member on which the 
Wiping element is mounted shoul re- 
sist flexing in a plane transverse to the 
plane in which the blade flexes. 

4. The tilt angle of the blade must be 





ing element near its top. This provides 
the desired adaptability to various cur- 
vatures of glass and also the transverse 
rigidity required. The superstructure, 
which transmits arm pressure to the 
flexible members, slides freely within 4 
limited but adequate range on the flex- 
ible members, called flexors. Tilt is 
provided by a second and lower pair of 





maintained within practicable limits. ) 


oe slots full length of the wiping element. 





5. The pivot between blade and arm 
should provide a minimum of friction. 
6. The blade should lock at the arm 
pivot against accidental displacement. 
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Fig. 1—Cross section of the dual 
type wiping element, combination 
scraper and squeegee. 


These slots are deep enough to leave, 
for pivotal purposes, the correct thick- 
ness of flexible web connecting the tri 
angular head of the blade to the upper 
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without major repair. Cab hardware, currently taken 
from passenger car service, is not considered satisfac- 
tory for truck use and efforts must be made to pro- 
yide special hardware specifically designed for heavy 
yse. Improved driver comfort is a necessity. Mack 
engineers favor seat cushions so mounted as to move 
with the cab, and the cab so mounted as to have con- 
siderable flexibility on the chassis. 

Tracing the development of C-O-E trucks from their 
beginnings and touching on their shortcomings, Rich- 
ard H. Robinson, Diamond T Motor Car Co., sum- 
marized his visualization of the C-O-E of tomorrow. 
This vehicle will have the engine low between the side 
rails in the form of a horizontal or low angle Vee type, 
depending upon future engine trends. The cab would 
be of unit construction, inherently rigid, and mounted 
not much higher than the conventional cab. For 
ready service and inspection, it will be hinge-mounted 
and moved out of the way either by tilting or raising 
it upward with air or hydraulic cylinders. The prob- 
lems of entry and egress should disappear because the 
cab will be of conventional height while the matter 
of a cluttered compartment will dissolve by virtue of 
future engine development. 

Cost is the main reason for striving for weight re- 
duction in the autobody, according to W. K. Norwick, 
Fisher Body Div., GMC. Citing that autobody weight 
has increased about 250 Ib in recent years, he outlined 
the development of statistics on the weight of bodies 
of projected design and their use by the weight con- 








structure. The width of these slots de- 
termines the amount of tilt of the blade. 
The superstructure of the blade and its 
connection with the arm provide only 
working clearances producing a mini- 
mum of tilt. This new wiper is shown 
in Fig, 2, 

This new blade has been tested on va- 
rious forms of curvatures. Windshields 
curved both longitudinally and verti- 
cally are wiped as readily as flat wind- 
Shields. All types of windshield curva- 
ture encountered, including the Toroid, 
are wiped effectively. Because of the 
introduction of the third factor of re- 
siliency, which is the flexors, this new 
blade reaches and cleans the low spots 
in a flat windsheild more effectively 
than they have ever before been 
cleaned. In fact, this new blade is now 
Moving into national distribution for 
replacement use on flat windshields, and 
curved windshields as they appear. 
The same blade is suited to original 
equipment uses for curved or flat 
windshields. 





















windshields. 
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Fig. 2 — Wind- 
shield wiper blade 
suitable for either 
flat or curved 


Curved Glass in Automotive 
Glazing 


By J. W. Kamerer, 
Head of Technical Control and Development, 
Laminated Glass Division, 
Pittsburg Plate Glass Co. 


HE primary purpose of any glass 

panel in an automotive vehicle is to 
protect the*occupants from the weather 
and provide the best possible vision of 
the outside. In the past, flat plate glass 
which has excellent optical properties 
has generally been used. 
area of unobstructed vision for the 


trol department. Although aluminum offers the best 
promise of considerable weight reduction through its 
application for doors and deck lids, the outlook for the 
near future is not promising, in his opinion. For one 
thing, while weight is about half, cost is about five 
times of steel. Moreover, the 61-S alloy which is con- 
sidered best for autobody work is not readily available. 

The author predicted a wider use of advanced stress 
analysis in the study and development of light weight 
bodies, using SR-4 strain gages or Stresscoat or com- 
binations of these techniques. One of the things that 
expedited the effectiveness of the weight control sys- 
tem was the adoption of the IBM punch card system. 
Not only does it sort out the punch cards but the 
equipment is arranged for tabulating any kind of 
statistical data for immediate use. 

Some additional highlights on the du Pont Metalli- 
Chrome lacquers, announced early this year, were 
given by Roy B. Davis, of the du Pont laboratories in 
Flint. He demonstrated that two remarkable features 
were responsible for the new finish. One was the 
technique of formulating ferric hydroxide in ex- 
tremely minute particle size for pigments; the other 
was the use of finely divided particles of aluminum as 
mirrors in the lacquer coating. Both Mr. Davis and 
Carl Smedley of the Glidden Co., who discussed the 
paper, emphasized the features of production speed, 
unique eye appeal, and exceptional durability. 

Additional technical papers available from this 
meeting are presented herewith in abstract form. 
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driver or more streamlined design is 
desired, curved plates may be used. 
Bent plates with the most freedom 
from distortion are those that can be 
made without the portion of the glass 
surface used for vision touching any 
mold surface. Where this is not pos- 
sible and the glass surface must touch 
a.mold, then the temperature necessary 
to heat the glass soft enough to make 
the bend is the all-important factor. All 
spheroidal shapes require that the glass 
be hot enough to stretch, as well as 
bend, and therefore require high tem- 
peratures. If such shapes must touch 


If greater 
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a mold, they will always have appre- 
ciable distortion. With sections of cyl- 
inders and cones, the necessary tem- 
perature depends upon the radius of 
the bend. The smaller the radius, the 
higher the temperature that must be 
used, and therefore the poorer the op- 
tical properties. 

The primary force used for bending 
is gravity, although in some cases 
gravity can be assisted by inclined 
planes or levers that push on the edges 
of the plate. Since the bending mo- 
ments induced by gravity in a beam of 
glass supported at the two ends is 
greatest near the center, it is much 
easier to bend glass if the minimum 
radius is near the center than if it is 
near the ends of the plate. 

With a triangular shape or a section 
of a cylinder or cone cut diagonal to 
the axes, the glass near the corners 
must be bent across a very short span. 
In this case it is usually necessary to 
use a blank considerably larger than 
the finished shape in order to make the 
spans essentially equal. The final shape 
is then cut to size after bending, result- 
ing in considerable loss of glass. 

In bending glass for laminating, the 
separate layers must always be bent 
together. It is not possible by any 
known method to bend individual plates 
to accuracy necessary for laminating. 
If the glass interior surfaces are non- 
uniformly separated even a few thou- 
sandths of an inch, the glass will be 
fractured in laminaitng. When bending 
two or more plates together, some finely 
divided parting material is usually in- 
troduced between the glass plates to 
prevent them from fusing to each other. 
Very small radii or deep spheroidal 
shapes cannot be bent for laminating, 
since such high temperatures must be 
used that the parting material will 
damage the surface or will not prevent 
the plates from sticking together. 

Due to the physical characteristics of 
glass, it is necessary that the entire 
plate be heated evenly to near the 
softening point before it can be heated 
locally to high temperatures, if break- 
age is to be avoided. After the bend 
is made, it must be cooled even more 
carefully and evenly or failure is again 
possible. Supporting equipment for 
the glass must be heated and cooled 
at the same rate as the glass, other- 
wise localized areas at or near where 
the glass contacts the support will have 
a different temperature and the glass 
will break. 

If a piece of 0.25 in. glass or two 
layers of 0.125 in. glass can be sup- 
ported on a skeleton metal support of 
very small mass, it can be heated, bent 
and cooled in about one hr. If the 
support is in the form of a thin metal 
mold that forms the glass by touching 
its entire surface, the mass will be 
much greater and the time must be 
extended to at least two hr. Some 
molds can only be made of ceramic ma- 
terials which, because of their low 
strength, must be relatively thick and 
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of large mass. It takes from three to 
eight hr to Heat and cool glass on such 
molds. 

Molds that contact the usable sur- 
face of the glass require an extra plate 
of glass next to the mold, which is 
discarded with each bend since no metal 
or ceramic surface can be kept smooth 
enough at high temperatures to avoid 
marring the glass. It can be readily 
seen that the type of mold that must be 
used for bending greatly affects the 
cost of the bent article; and since any 
bending represents an additional proc- 
ess using flat glass as the raw ma- 
terial, the cost of bent glass must al- 
ways be more than the cost of flat 
glass. 

If curved plates are to be used in- 
stead of flat plates in automotive ve- 
hicles, the question of quality stand- 
ards must be considered. By the Amer- 
ican Standards Association Safety 
Code, all laminated safety glass must 
meet the requirements of the tests iden- 
tified as: discoloration, humidity, boil, 
dart, and 16-ft ball drop. Curved and 
flat laminated glass will give equally 
good test results. If the glass is to be 
used in windshields, it must also pass 
the visibility distortion test. While only 
flat glass was considered when the test 
was established, all bends in Class I and 
possibly some bends in other classes 
will have deviation values within passa- 
ble limits. 

The position of the glass with re- 
spect to the driver’s eyes is vital in de- 
termining the acceptability of a plate. 
If the plate is mounted at a sharp an- 
gle, the distortion may be magnified 
to a point where it is objectionable, 
while the same plate set so that the 
line of sight is normal to the surfaces 
would be entirely satisfactory. By the 
same principle, if the eye is located 
near the center of curvature of a 
curved plate, the distortion will be less 
objectionable than when the eye is at 
some other point. The farther the eye 
from this point, the more likely that the 
distortion will be found objectionable. 


Problems Related to Cleaning 
Curved and Flat Windshields 


By Homer Malone 
Project Engineer, 
Stewart Warner Corp. 


As windshields are sloped more in the 

interest of better styling and dy- 
namics, it becomes essential to clean as 
much of the surface as is physically 
possible in order that the cleaned 
amount in the vertical plane be suffi- 
cient for satisfactory vision. The longer 
blades and arms required to clean this 
increased area serve to accentuate prob- 
lems which have not been too serious 
with smaller windshields. 

Fortunately, the increased power re- 
quirements are easy to satisfy, so that, 
as the demands become greater, the 
motor output can readily keep pace. 
Another factor is that of noise inci- 
dental to blade reversal. This noise 


can be reduced materially by slowing 
down the movement as it approaches the 
end of its stroke. This is accomplished 
in the method of oscillating the wiper 
pivot shafts by linking their cranks to 
a crank on the revolving power output 
shaft which provides simple harmonic 
motion for bringing the blades to rest 
and reversing direction. 

High speed of oscillation of the blades 
makes no contribution to clear vision 
since the blade is more likely to lift 
from the glass at each end of the stroke 
and to leave a water film. A moderate 
speed of oscillation with good heavy 
pressure on the glass provides the 
maximum of cleaning ability either for 
rain or snow. 

The present styling trend indicates 
that the glass in the windshields of the 
future will be curved. In addition, 
with this design there is the safety fac- 
tor acquired in moving the blind corner 
farther back alongside the driver. 

The blades designed for wiping 
curved glass will have more mass than 
those previously used for flat glass, 
They will tend to be straight and will 
be forced to curve to the contour of the 
glass by somewhat higher pressures 
than have been necessary previously, 

Although the response of the blades 
to changes in curvature can be made 
positively, it cannot be made to occur 
instantaneously. Particularly where the 
rate of change of glass curvature is 
quite rapid. The problem is rendered 
more difficult by the added weight of 
the blade and by the difficulty of choos- 
ing a satisfactory compromise angle of 
declination of the wiper pivot shafts 
with the glass so that arm hinge fric- 
tion has as little bearing on the blade 
response as possible, and so that the 
direction of arm pressure shall be as 
nearly perpendicular to the glass as 
possible. Increasing blade pressure has 
absolutely no beneficial effect unless the 
point of application of the force is 
ahead of the point of contact of the 
blade with the glass. The purpose of 
this is to pull the blade across the glass 
rather than push it. 

It has been found that a fast speed 
range of from 46 to 56 cycles per min 
with a slower speed choice of from 32 
to 38 has been quite satisfactory. Ex- 
cept for the worst weather conditions 
the slow speed range is generally used 
because of the superior wiping per 
formance and quiet, steady, unobtrusive 
action at this speed. At these maxi- 
mum speeds, the forces opposing Te 
versal have been moderate enough that 
it has been possible to obtain a long 
life of quiet performance without a pro 
hibitively costly construction. With the 
new conditions to be imposed, if quiet 
cperation and satisfactory cleaning at 
tion is to be obtained, it will be neces 
sary to slow the action down to prob 
ably 40 to 48 cycles per min in high 
speed, and 28 to 33 in slow speed. 

To learn what the comparative prob- 
lems are in wiping various types of 
windshields, tests were made on flat and 
curved windshields, using an electri¢ 
motor with a rating of 3.5 in.-oz at ap 
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ONE COMPLETE WIPING CYCLE 
———— UPPER SOLID CURVE 306 AMPS AVERAGE 


Fig. 3 — Compo- 
site data for doe. 
tric windshield 
wiper tests on flat 
and curved glass 
using a gear re- 
duction ratio of 
0 tol 


08 0.9 


-_—--—-- SHORT DASHED CURVE 246 AMPS AVERAGE 
— ——LONG DASHED CURVE 241 AMPS AVERAGE 
———LOWER SOLID CURVE 2.25 AMPS AVERAGE 


proximately four amp and 3000 to 3600 
rpm. Two reduction ratios, 70 to 1 
aud 80 to 1, were used for each test, 
the 80 to 1 gear combination giving a 
reduction unit of about the recommentd- 
ed output speed for wiping the curved 
glass windshields of the future. The 
simulated weather condition, that of 
rain, was accomplished by using felt 
covered blades on a clean, dry wind- 
shield. Oscillograms were taken to 
show the conditions prevailing at six 
yolts on the different types of wind- 
shields. 

The results of these tests are com- 
pared in Fig. 3, which show that the 
units approach a common current draw 
at each end of the stroke and that the 
blades are being stopped and reversed 
without shock because there is no ab- 
rupt change in current at any point. 

The upper solid curve represents cur- 
rent requirements for a curved wind- 
shield with sharp curvature at the 
ends, using a central drive unit mount- 
ed in the engine compartment. Average 
current is 3.06 amp at 44 wiping cycles 
per min with 12 in.-arms, 11 in. curve- 
flex blades under 7 oz pressure, and 
cleaning an area of 576 sq in. with a 
wiping arc of 125 degrees. The short 
dashed curve shows, data for a curved 
windshield with uniform curvature, 
using the same blades as above, pres- 
sure and wiper unit at 49.7 cycles per 
min, giving 2.46 amp avg at 110-degree 
are and cleaning an area of 506 sq in. 
The long dashed curve averages 2.41 
amp at 50.2 cycles per min for a simi- 
lar setup on a flat glass V windshield. 
The lower solid curve averages 2.25 
amp at 51.2 cycles per min for a flat 
glass V windshield using an in-line 
drive unit, mounted under the cowl, 
Wiping 329 sq in. area at 110 degrees 
of wiping arc, with 10 in. arms and 
1 oz pressure on 10 in. straight blades. 


Auto Emblems a 
Design Problem 


By Chester S. Ricker 


UNIFORM size of license plate has 
been proposed and will be submitted 

to the November meeting of the Motor 
Vehicle Commissioners. Should this de- 
sign be adopted, it will be possible to 
handle the license plate as an inte- 
grated part of the whole design motif. 
The suggestion has already been 
made that license plates be located in 
am embessed section at the center of 
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each bumper, thus eliminating the sore 
thumb mountings which have been a 
plague to the beauty of modern car 
bodies. If a place is designed for auto 
emblems, whether in the front or back 
of the body or on the bumpers, either 
two such units for symmetry, or one on 
the center line of the car, would have 
to be provided. 

A panel, measuring 4.25 in. high and 
5.25 in. wide, containing three properly 
placed knock-out holes, would accommo- 
date two different types of emblems, 
representing 95 per cent of the emblems 
now in use. Enameled emblems, usually 
circles from 3.5 to 4 in. in diameter, 
require a flat panel and a center mount- 
ing to prevent cracking. The oval AAA 
type of emblem requires two holes 4.25 
in. apart for mounting. 


Harnessed Air Power—A 
By-Product of Internal 


Combustion Engine Control 


By E. C. Horton, 
Chief Engineer, 
Trico Products Corp. 


ACUUM has been used for operating 

defrosting fans, rotating vacuum- 
driven blowers for heaters, diaphragm 
controlled spark retard, shifts, wind- 
shield washer unit for clean water in- 
jection onto the windshield, and more 
recently, the vacuum actuated means 
for opening and closing windows, doors, 
raising and lowering the tops of con- 
vertible cars and adjusting seat posi- 
tions. Since manifold vacuum is al- 
ways present to some degree while the 
engine is in operation, harnessed air 
power has proved to be most reliable 
as a source of energy. Dependability 
through simplification and elimination 
of wearing parts permits the placement 
of vacuum mechanisms in concealed and 
not readily accessible positions. 

To make room for other conveniences 
and refinements for motorists, such as 
heaters, ventilators, radios and the like, 
the windshield cleaner motor has re- 
cently been shifted completely out of 
the passenger compartment and placed 
on the engine side of the firewall. In 
some 1946 models, power is transmitted 
by means of light flexible steel cables 
directly to the point of utilization on 
the cowl. This combines the air belt 
and harnessed air power motor unit all 
on the engine side of the firewall, with 
cable belt transmission to the blades. 


To provide a quick action window 
mechanism for lifting and lowering the 
glass, an air pressure motor has been 
developed that may be safely installed 
between the outer and inner panel sec- 
tions of the door at the bottom of the 
window well. The device, the Lift-O- 
Matic, supplies the limit of usable 
power, and will respond to the instant 
touch of a button. A safety feature 
of this mechanism is the automatic 
“cushioned” stop which overcomes the 
finger catching hazard. When the glass 
nears its final position in the door 
frame, it pauses before completing its 
travel to the top. 

It is important that car buyers with 
limited pocketbooks may order optional 
power window equipment at minimum 
added cost. From the economy stand- 
point, it should be observed that the 
driver’s window is operated from 4 to 
10 times for every time that the other 
windows in the car are opened or 
closed. This ratio is much greater 
than 10 to 1 in areas where the hand 
signal law is rigidly enforced. There- 
fore, whether other windows in the car 
are equipped or not, it is important 
that the car buyer should be able to 
order automatic equipment for this left 
front window, singly and by itself, and 
at a minimum of added cost. 

Apart from the window units in body 
construction, the employment of the 
Lift-O-Matic system invites the use of 
two cylinders, hooked up on either end 
of the front seat, to give the driver the 
luxury of quickly and smoothly chang- 
ing the seat position. No torsion rod 
connection from one side to the other is 
required. The seat moves freely with 
capacity load and locks securely. 

In combination with the auxiliary 
vacuum source, the car top may be 
likewise lifted and lowered by vacuum, 
irrespective of the size or weight of 
the top. The engine hood or the back 
deck may also have power added by 
applying vacuum cylinders. 

To provide further refinement and 
give operation when the car engine is 
shut off, a storage tank has been pro- 
vided to hold engine vacuum by a 
check valve after the tank has been 
evacuated. Another expedient is an 
electric auxiliary which operates the 
air power unit only when the engine 
vacuum is not sufficient. This auxili- 
ary electro-vacuum pump is called upon 
only under open throttle or dead engine 
conditions. It runs on practically the 
amount of current ordinarily supplied 
by a generator. Under the open throt- 
tle condition its power comes directly 
from the generator. 


Styling Automobile Interiors 


By T. C. Hobbs, 


Interior Design and Color, 
Ford Motor Co. 


[MANUFAcTURERS generally have been 

guilty of keeping the same produc- 
tion car trim schemes from year to 
year. Interiors could have been made 
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outstanding if more thought had been 
given to the importance of color and 
style within. There are limitations as 
to what a car interior can be. There 
are cost limitations, and most up- 
holstery has been a neutral shade so 
it will look well with various body col- 


ors. Units such as hardware es- 
cutcheons, brake handles, _ steering 
wheels may need to go into more 


than one car to simplify production. 
But a pleasing, lively color costs no 
more than a dead one, and a poor de- 
sign costs just as much as a good one. 

People are now educated to accept 
advanced products and high style. How- 
ever, modern design isn’t the only thing 
the consumer is looking for in the 
products he buys. He expects to shop 
around and find the thing that suits 
him in styles, color and detail. He is 
used to personality purchasing. But 
the general appearance of the interior 
is pretty much the same in the one 
thousand dollar car as in the two 
thousand dollar car. 

Because of the stress on style today, 
especially where women are concerned, 
the proper use of color, of fabrics, form 
and fitments, to achieve smart car in- 
teriors, is paramount. Because of her 
natural desire for glamor, not only in 
her personal appearance and her home, 
but in the family automobile as well, 
& woman will expect smartness. She 
will be quick to appreciate a product 
that has it. Women, to a large extent, 
are going to decide what kind of auto- 
mobiles are driven. Statistics show that 
90 per cent of all retail buying is done 
by women. 

A multitude of new materials has 
been made available during and since 
the war, especially in the plastics field, 
by the combination of metals and plas- 
tics and of fabrics and plastics. All are 
gaining in popularity, especially those 
in woven and sheet form, for varied 
uses. The stringy detail and lifeless 
areas so prevalent in the past must be 
replaced by broader, simpler masses, 
by panels of color, by fewer but more 
telling accents of decorative details. 


The Application of Magnesium 
In Body Building 


By Georoe H. Found 
and G. Keith Glaza, 
The Dow Chemical Co. 


N many cases it is realized that the 

amount of unnecessary weight in va- 
rious types of body construction will de- 
termine the difference between profit 
and loss to operators of commercial ve- 
hicles. An estimate that has been ar- 
rived at by many freight haulers 
which expresses the importance of sav- 
ing weight in freight hauling vehicles 
is $1 per lb of weight saved per year 
of vehicle operation. 

Relatively high strength properties 
for a given weight are possible in mag- 
nesium alloys. Of greater importance 


perform efficiently and with good ser- 
viceability in structures is the effect of 
the combination of rigidity, strength 
and density under bending loads. Sec- 
tions of equal thickness of steel, alumi- 
num and magnesium have rigidities in 
the ratio of their moduli. Under this 
condition of equal thickness, a magne- 
sium structure is about 62 per cent the 
weight of an aluminum structure and 
22 per cent of the weight of the same 
structure in steel. Since the rigidity in 
bending of a section is proportional to 
the cube of the section thickness as well 
as to the modulus, under conditions of 
equal rigidity, magnesium will weigh 
about 71 per cent of aluminum and 40 
per cent of steel. Also if a section 
thickness of magnesium is twice the 
gage of steel, magnesium will be over 
70 per cent more rigid and less than 50 
per cent the weight of the steel. 
Favorable strength properties can be 
developed in bending in magnesium of 
slightly thicker gage but yet of lighter 
weight than aluminum or steel struc- 
tures. Since the stress in bending de- 
veloped under a given load is inversely 
proportional to the second power of the 
section thickness, lower stresses will be 
developed in the thicker magnesium. 
This, together with the specific strength 





Fig. 4—Example of deep drawabil- 
ity of magnesium sheet alloy. This 
30 in. by 12 in. by 12 in. rocket 


box was made in a single operation. 


of mgnesium, contributes to its much 
greater load carrying ability. 

High resistance to denting can also 
be realized because of the inherently 
high resilience of magnesium alloys, a 
consequence of a combination of rela- 
tively low modulus with high yield 
strength. In addition, the magnesium 
sections can be thickened without in- 
creasing the weight nearly as much as 


than the usefulness of the material toin other metals, thus increasing the 
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energy absorption or dent resistance 
still further. 

The good forming and drawing char. 
acteristics of magnesium parts haye 
been utilized in both simple and highly 
complex structures. The extent to which 
megnesium can be formed at room tem. 
perature, is limited. With some heat. 
ing, however, 300-600 F, the forming 
and deep drawing characteristics are 
notably good, as evidenced by the drawn 
magnesium alloy case shown in Fig, 4, 
Actual experience has indicated that 
deep draws can be made in one press 
operation in magnesium that would 
have required multi-step operations in 
most other drawable metals. 

Service records of magnesium auto- 
mobile transports, built between 1933 
and 1935, reveal an entirely satisfac. 
tory demonstration of serviceability on 
the job. Some, after considerable use as 
automobile transports, were converted 
to moving vans and in that capacity are 
still in service. The approximate 
weights of a three-year car model and 
a four-car model trailer were 2100 and 
2300 lb respectively. This was a saving 
over the same trailer in steel of ap- 
proximately 2200 lb. 

A 21-passenger metropolitan type 
bus has been in service since 1936, The 
total weight of this bus body as origi- 
nally fitted was 3035 lb, of which 1170 
lb, or 38.5 per cent was magnesium. The 
exterior side panels were 0.064 in. sheet, 
the interior of 0.051 in. sheet. The ex- 
terior roof panels were of 0.051 in, 
sheet and the interior of 0.040 in. sheet. 
Method of fabrication was typical riv- 
eted construction of sheet to supporting 
extrusion. 


Modern Trends in Body 
Assembly and Welding 


By Louis M. Benkert, 
Sales Manager, 
Progressive Welder Co. 


T= design of large, self-supporting 

sub-assemblies, the use of automatic 
welding machines and the close inte- 
gration of fixtures in a continuously 
moving assembly line have developed 
the body assembly from a custom built 
operation to the product of a high pro- 
duction industry. 

In the production manufacturing of 
various major sub-assemblies, doors are 
built in the stamping departments. Most 
companies design them so that the in- 
ner and outer door stamping can be 
spot welded together by an automatic 
welding machine at the same rate 4s 
they come off of the stamping press. 
Therefore, this welding machine 3 
usually installed right in close proxim- 
ity to the presses. This same method 
of manufacture holds good for trunk 
and deck lids. 

The unit structure of the side panel 
which is generally composed of the door 
pillars, rocker panel, door and roof rail 
reinforcements, rear quarter panel, are 
built on a continuously moving merrty- 
go-round. Panels are located and gut 
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welded as they pass the operator and 
the finishing assembly removed from the 
fixture and conveyorized to the final as- 
sembly operation. 

The design and preferred methods of 

manufacturing generally determines 
the manner in which the underbody or 
foor pan is built. One method now in 
yse is the merry-go-round where the 
panels are positioned in a swivel type 
fixture and the unit is portable gun 
welded into a complete assembly. An- 
other and more generally accepted 
method of underbody is to position the 
parts and completely weld them in an 
gutomatic welding machine to achieve 
the higher production rate. Sometimes, 
due to the design and large number of 
spots to be welded, it is necessary to 
use two or more automatic machines to 
achieve the desired production setup. 
_ All major sub-assemblies move into a 
continuous flow towards the final assem- 
bly. The front end of the underbody is 
turned up to form the lower part of 
the dash, the cowl top panel is flanged 
deuwn to form the top of the dash panel 
and the body is now ready for assembly 
on the moving major assembly line. 
There are 24 chain driven fixtures, on 
accurately lined up heavy duty rails. 
These well constructed fixtures are fit- 
ted to a master locating jig to provide 
uniformity and a means of a periodical 
check for accuracy. At each corner of 
the fixture is a post with a locating 
pin. There are swinging clamps, lo- 
eators and other paraphernalia asso- 
ciated with the assembly fixture. 

At the start of the line from the ever 
present adjacent conveyor, the under- 
body assembly is removed and placed on 
the moving jig and bolted or clamped 
in place. Depending on the style of the 
body, the inner wheel house panel and 
the lower rear trunk opening panel are 
then located and welded. Naturally, 
this operation is unnecessary when 
these parts have been previously welded 
on the underbody. The right and left 
hand side unit assemblies are taken 
from the conveyor, loaded on the fix- 
ture, located and clamped in place and 
welded to the underbody, trunk panel 
and lower dash. 

The roof panel sub-assembly then is 
taken from the conveyor and located in 
place. At this point, the master top 
fixture is lowered from the overhead 
rail and is located by means of pins on 
the four posts (previously mentioned on 
the fixture) and then securely locked. 
The top and side panels are then lo- 
cated and clamped to the top fixture. 
The windshield opening location is es- 
tablished and a_ swinging fixture, 
mounted on the top fixture, then prop- 
erly located and clamps the top and two 
sides to make the correct trunk open- 
ing. The assembly is tack welded suffi- 
ciently so that it can maintain proper 
alignment and rigidity. The top fixture 
Is then released, moved back by power 
to the next fixture on the line and the 
semi-completed body is lifted by a hoist 
and placed on a final line where all the 
welding operations are then completed; 
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namely, the final welding of the top to 
the sides, seat back riser, rear window 
shelf, instrument panel, air conditioning 
duct or any other necessary parts. 

It is not difficult to look into the fu- 
ture and visualize the entire concept of 
all sheet metal manufacturing where 
the welding operations will all be per- 
formed in a constant flow on moving 
fixtures. Welding machines of this type 
would enable the manufacturer to take 
the necessary steps to correlate these 
and other operations into one master 
moving pattern, and to control produc- 
tion flow in much the same manner as 
a signal tower controls the switching 
operation in a large railroad yard. The 
trend today is towards special welding 
machines where the parts are properly 
positioned and automatically welded at 
a high production rate, thus producing 
identical assemblies at the lowest unit 
cost. 


Production and Fabrication 
Possibilities of Fiberglas- 
Reinforced Plastics 


By Games Slayter, 
Vice-Pres. in Charge of Research and 
Development, 

Owens Corning Fiberglas Corp. 


IBERGLAS-REINFORCED plastics provide 

a combination of properties highly 
desirable in an engineering material, 
entitling it to serious consideration for 
use in the construction of automobile 
bodies and body parts. 

The Stout Forty-Six car was built 
with a combined Fiberglas-plastic body 
and chassis to provide experience in 
handling Fiberglas-plastic materials, 
and to determine whether it was physi- 
cally possible to build a body with them. 
Although this construction proves noth- 
ing as regards the mass production of 
bodies, it is believed that it does prove 
that Fiberglas-plastic combinations of- 
fer the automotive industry a material 
that can simplify and speed the con- 
struction and cut the cost of prototype 
bodies that are required whenever de- 
sign and style changes are introduced. 

The procedure involved, first, the con- 





























struction by the designer of a full-size 
plaster model, which was then marked 
off in sections of convenient size. A 
plaster cast of each of these sections 
provided female molds in which the 
Fiberglas materials, mat and fabric, 
were laid up. Each mold and its lay-up 
were sealed in a polyvinyl alcohol bag. 
A vacuum was drawn. Then the assem- 
bly was placed in a steam-heated oven 
and cured, under the differential pres- 
sure created by a gentle vacuum, for 
approximately 1 hr, at a temperature 
of 260 F. When the cure was completed 
the bag was removed, the cured lay-up 
was separated from the mold, trimmed 
and sanded. 

In joining the different parts, the 
surfaces to be joined were roughened 
and painted with a film of resin. De- 
pending upon the type of joint, strips 
of resin-impregnated Fiberglas cloth 
were placed over or in the joint, and 
mechanical pressure was applied, just 
sufficient to assure good contact. The 
joints were cured in the steam-heated 
oven. A polished color finish was ap- 
plied to the body in a manner similar to 
that employed by the automotive indus- 
try in finishing metal bodies. Total cost 
of the project for producing the com- 
bined body and chassis was approxi- 
mately $75,000, a very low figure for 
such an experimnetal project. 

An efficiently designed Fiberglas- 
plastic trunk lid for a well-known make 
of passenger car weighs 8 lb as com- 
pared with 35 lb for a similar metal lid. 
The difference in the amount of mate- 
rial required alone goes far to offset 
the higher cost of the Fiberglas-plastic 
material. Since no counterweight and 
springs are needed for the Fiberglas- 
plastic lid, the cost of the two lids are 
nearly equal, and an additional savings 
in the cost of the Fiberglas-plastic lid 
would be effected under large-scale 
production. 

The curvatures of an original bumper 
design were making it extremely diffi- 
cult to’ fabricate the bumper out of 
metal. This difficulty could be overcome 
only by casting the bumper in three 
pieces and welding them together. A 
plaster female mold for fabricating a 
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Fig. 5—Suggested lay-out of production line for a Fiberglas-plastic 
reinforced automobile bumper having output of two parts per minute. 
Area is 20,000 sq ft. 
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one-piece Fiberglas-plastic bumper of 
this curved design was taken directly 
from a metal bumper. The mold was 
made in two parts to permit easy re- 
moval of the folded bumper. Plies of 
resin-impregnated Fiberglas unindirec- 
tional fabric, the yarns lying parallel 
with the length of the bumper, were 
laid up in the mold. Mold and laminate 
were then sealed in a polyvinyl alcohol 
bag. Air was drawn from the bag with 
a vacuum pump. The bag-enclosed mold 
and laminate were placed in a hot-air 
oven for curing at 260 F for approxi- 
mately two hours. When cured, the 
bag was stripped off and the Fiberglas- 
plastic bumper was removed from the 
mold. Fiberglas-plastic bumper guards 
were molded in the same fashion. 
Bumper and bumper guards were 
trimmed, sanded to remove plaster mold 
surface irregularities which had been 
transferred to the laminates, and then 
polished and painted in the usual 
manner. Strength of the metal and 
Fiberglas-plastic bumpers was the 
same. Costs of the Fiberglas-plastic 
bumper were out of line on a hand op- 
eration basis, but a well-designed pro- 
duction line operation would tell a dif- 
ferent story. 

Fiberglas-plastics can also offer a 
style advantage, for they can be molded 
in complex curvatures difficult and ex- 
pensive to achieve with metals. A 
newly developed method of providing a 
polished color finish by molding a thick 
film of pigmented resin on the laminate, 
making the finish virtually a part of the 
laminate itself, provides another ad- 
vantage, for such a finish does not 
show scratches and it is almost impos- 
sible to chip it off. 

A suggested production line layout 
for fabricating automobile bumpers is 
shown in Fig. 5. Operational calcula- 
tions are based on the following as- 
sumptions: 

1. Bumper construction: Seven layers 
of Fiberglas T-35 mat with low-pres- 
sure phenolic resin. 

2. Colored surface finish to be molded 
on bumpers during curing operations. 

3. Heated female metal molds to be 
used with flexible male punches. 

Total cost of the equipment for this 
plant layout is approximately $200,000. 


Hydraulic Mechanism 
As Used in Bodies 


By John B. Parsons, 


Chief Hydraulic Engineer, 
Dura Co. 


(['BE HypRo-ELEcrric system in general 


use utilizes fluid pressure generated 
by a single power unit to lift windows 
and move seats forward, a spring being 
used to open the windows and move the 
seats back. The windows or seats are 
held in any position by the fluid which 
is trapped in the cylinders by a mag- 
netically operated, normally closed 
valve. This valve unit is an integral 
part of the cylinder assemblies. 
Where a convertible top is to be op- 
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erated, double acting cylinders are used, 
the fluid from the power units passing 
through a manually operated control 
valve which directs the pressure fluid 
to one end of the cylinders while the 
fluid from the other end of the cylinders 
flows back through the valve to the 
fluid reservoir of the power unit. 

The power unit consists of an elec- 
tric motor, the operation of which is 
controlled by a relay. One end of the 
motor is closed by an aluminum die 
cast pump housing which provides the 
lower armature bearing above which 
is a pressed-in oil seal of conventional 
type. Pressure is created by the rota- 
tion of especially formed internal gear 
rotors, housed in a portion of the cast- 
ing below the shaft bearing. Above the 
rotors is a bronze port plate held from 
rotation by an integral tab, which lo- 
cates in a notch in the housing. Below 
the rotors is a flat bronze sealing disk 
which is held in permanent contact 
with the rotor face by a steel spider 
spring. The combination of the port 
plate, the sealing disk, the spring, the 
rotors and the differential fluid pres- 
sure bearing against the sealing disk 
results in zero and clearance at the 
rotors under all circumstances. The 
lower end of the rotor cavity is closed 
by a stamped plate, held in place by six 
screws, a rubber sealing ring being 
used at this point to prevent leakage. 

Two pressed-in steel tubes extend 
down into the fluid reservoir which is 
held to the pump by a snap-on spring 
bail. A synthetic rubber gasket is fitted 
to the pump between the reservoir and 
housing and the reservoir is vented to 
atmosphere through a hole in the pump 
casting near the relief valve plug. At 
the lower end of the tubes, a cup shaped 
fluid diffuser assembly is fitted to pre- 
vent agitation of any abrasive sludge 
which may settle in the reservoir, and 
to retain a small amount of fluid around 
the lower end of the tubes, when the 
reservoir is removed, thus preventing 
air getting into the lines or fluid drain- 
ing from the system. The power unit 
is mounted on flexible synthetic rubber. 

The door cylinder unit consists of a 
tubular cylinder, closed at one end by 
a crimped-in drawn cup which houses 
a saturated felt to prevent the entry 
of dirt or water to the upper portion 
of the cylinder, and to lubricate the 
piston rod. Within the cylinder is the 
piston and rod assembly. 

The lower end of the cylinder is 
fitted with a spring seated, normally 
closed, solenoid operated valve which, 
when electrically energized, opens to 
allow fluid to flow in or out of the cyl- 
inder and when closed traps fluid in 
the cylinder to retain the unit being 
operated in any desired position. The 
piston in its extreme lower position is 
stopped on the solenoid sleeve to limit 
the movement of the window glass. 

The solenoid assembly is provided 
with a synthetic rubber sealing ring 
at its upper end above the winding, 
which makes a leakproof seal for the 


lower end of the cylinder and the cylin. 
der is crimped over to provide a unitary 
construction. A short wire lead ex. 
tending from the lower end of the 
cylinder is provided with a terminal to 
which an electrical connection is made 
to operate the solenoid, and a bogs 
with internal threads for the hydraulic 
line connection is formed at the lower 
end of the solenoid sleeve. A semj- 
spherical pressed-in stud at the lower 
end provides an identical ball joint 
mounting means as at the piston rod 
upper end. 

The window regulator frame assem- 
bly is designed as a unit to provide 
mounting for the cylinder and retract- 
ing spring, and for the cross arms 
which operate the window and hold it 
in alignment. Mounting studs are 
provided in the lower frame member 
and one U-sectioned stanchion is fixedly 
riveted to this part. Another U-shaped 
stanchion is pivoted to the opposite end 
of the mounting arm and the upper 
end of the stanchions are pivoted to the 
short ends of the cross arms. The op- 
posite ends of the cross arms being con- 
nected conventionally to the window 
by sliding studs. A window may be 
removed from the car by loosening two 
screws without disturbing the regula- 
tor. 

The cylinder is mounted at its lower 
end on a spherical seat formed in an 
arm which is pivoted to the fixed 
stanchion and stopped from upward 
movement by a bushing and rivet in 
the moveable stanchion. The retraction 
spring, as its lower end, is connected 
to this expansion arm near the move 
able stanchion and at its upper end 
to one of the cross arms. In opera- 
tion, when the window has been lifted 
to its upper limit and fluid has been 
trapped within the cylinder to hold it 
in closed position, expansion of the fluid 
may occur due to the trapped fluid be 
ing heated. Obviously, the piston rod 
being rigidly connected to the glass 
through the medium of the regulator 
assembly, cannot move. So under these 
circumstances, the cylinder instead 
moves the expansion arms downward, 
the spring tension and leverage having 
been so chosen that the tension of the 
spring in its extended position just 
overbalances any normal cylinder 
thrust. 


The top operating cylinders of steel 
tube construction are fitted at each end 
with crimped-in die castings which to- 
gether with synthetic rubber seals form 
a fluid tight assembly. The lower cast- 
ing forms a yoke which together with 
a clevis pin provides a secure mount 
ing to the floor bracket at the lower 
end. The upper casting provides 4 
bearing for the piston rod and a cav- 
ity for the replaceable synthetic rub 
ber fluid seal and felt. These parts 
are held in place by a snap ring and 
metal washers. The piston rod is chrome 
plated and carries at its inner end an 


assembly of metal and synthetic rub 


ber washers. 
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Automatic Sky Lift 


HE AUTOMATIC SKY LIFT, a new tele- 

scopic, tilting, hydraulic lift electric 
fork truck, is announced by Automatic 
Transportation Co., 149 West 87th St., 
Chicago 20. The first of Automatic’s 
1947 line, the Sky Lift is scheduled for 
early first-quarter production. 

Featuring the highest lift ever 
achieved on a fork truck of standard 
83-in. collapsed height and at the same 
time capable of tiering to ceiling 
heights in boxcars and low-clearance 
buildings the Sky Lift is said to incor- 
porate nearly a dozen important en- 
gineering advancements never before 
combined in a single truck. 

Its lift is 180 in., yet the Sky Lift 
will pass through a regular seven-foot 
door when collapsed. 

The Sky Lift is designed to operate 
like an automobile. An exclusive new 
feature, its pneumatic controller, known 
as the Newmatic, operates as the elec- 
tric counterpart of an automobile 
gearshift. This eliminates tire slip- 
Page, enables even acceleration, and re- 
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duces the peak load on the electrical 
system by two-thirds. When the accel- 
erator is depressed, the Newmatic con- 
troller starts the truck in first speed 
and automatically passes through the 
faster speeds. The truck can be started 
in forward or reverse direction only in 
low speed. 

The Sky Lift’s controls, including 
only two foot pedals, steering wheel 
and two levers, also closely parallel 
automobile controls. Brake pedal and 
foot accelerator are both identical to 
those of a car. The two levers—one 
controlling both tilt and lift and the 
other forward-reverse direction—are 


. just below the steering wheel. 


UPPLEMENTING the Airco brand of 

manual electrodes, the Air Reduc- 
tion Sales Co., 60 E. 42nd St., New 
York 17, N. Y., now introduces a group 
of automatic arc welding wires and 
tapes. This new line embraces five 
knurled-type wires and five tapes, all 
for flat position operation. Their ap- 
plications on the production line range 
from thin gage sheet metal forms to 
boilers, axle housings and torque tubes. 
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Airco wires and tapes are manufac- 
tured in several diameters and are de- 
signed to meet the general require- 
ments of high-speed production weld- 
ing. These automatic wires may be 
used separately or in conjunction with 
the tapes, depending upon the job to be 
performed. 


AN=¥ LATHE with dual driving mech- 
anism has just been introduced by 
the R. K. LeBlond Machine Tool Co., 
Cincinnati 8, Ohio. Known as the Le- 
Blond Dual Drive, it is built with two 
separate driving arrangements—a gear 
drive and a direct belt drive. It swings 
15 in. over the bed ways, can be built 
with center distances starting at 30 in., 
and is powered by a 38-hp main drive 
motor. 

According to company officials, the 
new lathe is intended to augment the 
LeBlond line, and to fill the gap that 
previously existed between the Regal 
and heavy-duty models. 

The Dual Drive lathe offers 12 
spindle speeds, four of which are high 
speeds for use with carbide tools. The 
low speed, or gear drive, runs from the 
main V-belt motor drive, through a 
gear train, to the spindle. The eight 
speeds in this range are 28, 41, 60, 95, 
134, 193, 282 and 445 rpm. 

The high speed, or direct belt drive, 
runs through four gear speed changes 
to a high speed shaft, then direct to the 
spindle through a second double V-belt 
drive. Thus, the gear drive is cut out 
completely, and the high-speed drive 
for all practical purposes is direct to 
the spindle. The four speeds in this 
range are 540, 782, 1140 and 1800 rpm. 


LeBlond Dual Drive lathe 
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Progressive storage battery powered 
flash welder 


The 12 spindle speeds are controlled 
by a single lever which performs the 
functions of the two levers normally 
required. This lever is fitted with a 
sub-divided plate containing the spindle 
speeds, and an arrow for quickly guid- 
ing the lever to the desired speed. 

The quick change feed box is totally 
enclosed, and the gears are lubricated 
by oil pumped automatically from the 
main reservoir. Drive, tumbler and 
cone gears in the feed box, and many 
moving parts within the headstock, are 
flame hardened for durability. 

The electrical control panel located 
on the head end leg contains main drive 
motor, start-stop push buttons and 
drum switch for presetting direction. 
This panel is completely wired and fit- 
ted with coolant pump start-stop push- 
buttons, so that pump and piping may 
be added as extra equipment at any 
time. 

A multiple disk clutch and brake with 
twostation control, multiple automatic 
length stops, and a chip pan are fur- 
nished as standard equipment. Other 
standard equipment furnished consists 
of a reversing type 3-hp, 1800-rpm mo- 
tor, V-belt motor drive, start-stop push 
button control, wiring in approved con- 
duit; large and small face plates, 
steady rest, graduated compound rest, 
tool post, taper spindle sleeve, stand- 
ard No. L00 taper spindle nose, chasing 
dial, adjustable thread cutting stop, 
cabinet legs, centers and necessary 
wrenches, lag screws and washers. 


ROGRESSIVE WELDER CO., 3050 E. 

Outer Drive, Detroit 12, Mich., has 
just brought out a new storage battery 
powered welder for flash welding of 
aluminum. 

The machine is shown complete in 
the illustration. At the right is the 
flash-welder proper—an RWMA Size 3, 
cam-operated machine. In the center is 
a 16-cell 8-volt water-cooled battery 
power pack. At the left is the battery 
charger and charger control assembly. 
The power pack supplies up to 38,000 
amp. 

The combined use of a Reeves va- 
riable drive, a Cone-Drive gear speed 
reducer and a Fawick air clutch-brake 
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take care of the high acceleration, high 
upset forces and high deceleration re- 
quired. Chief reason is that the ex- 
tremely high load carrying capacity of 
the gearing also permits the use of a 
compact gear-box, reducing inertia 
forces at the speeds involved. 

The cam follower roller is carried on 
a pivoted arm which is connected by a 
link to the moving platen. This con- 
struction absorbs the tangential compo- 
nent developed as the roller hits the up- 
set block in the cam. It thus eliminates 
the resultant lateral thrust which 
might tend to make the moving platen 
bind in its ways. 


AUTOMOBILE connecting rods are mill- 
ed, sawed, drilled, reamed, tapped, 
countersunk, counterbored and burred 
in a special automatic machine designed 
and built by Snyder Tool & Engineer- 
ings, Co., 3400 E. Lafayette, Detroit 7, 
Mich. The drop-forged steel rods are 
machined complete except for bearing 
cap joint faces and crank and wrist pin 
holes. 
Machine is center column construc- 


Snyder special 
machine that per- 
forms 16 opera- 
tions on connect- 
ing rods — 


tion, and dual work-holding fixtures are 
mounted on a 12-station power drivep 
Geneva index table. Rods are clamped 
and unclamped two at a time by a 
power-driven wrench. 

Standard and special machining ynits 
have individual motors and drive 
through a change-gear box and V-belts, 
They are hydraulically fed except tap. 
ping head, which is traversed to ang 
from operating position hydraulically, 
then lead-screw fed for work stroke, 
High speed steel tools operating at 6 
fpm are employed, and tapping is per. 
formed at 30 or 40 fpm. 

All tools are mounted in standard ad. 
justable tool holders except cutters, 
counterbores and countersinks, which 
are provided with arbors and special 
adjustable tool holders. 

Control panel includes cycle start but. 
ton, emergency return button for with. 
drawing all units from work, and indj- 
vidual unit cycle buttons which permit 
tool set-up. Coolant is pumped froma 


central unit. 

A HIGH - PRODUCTION center drilling 
machine with automatic centering 

and clamping is now being produced by 

Detroit Tap & Tool Co., 8432 Butler 

Ave., Detroit 11, Mich. 

The machine will handle round, 
square, etc., stock ranging from % to 
23, in. OD. Length of stock is limited 
only by convenience in handling. A 
single lever is used to control all opera- 
tions—including automatic positioning, 
clamping, and feeding the drill. 

The self-centering vise automatically 
clamps the work in concentric align- 
ment with the centering drill. The vise 
is actuated by a hydraulic cylinder, con- 
trolled by a three-way valve actuated 
by an extension of the drill head feed 
lever. Two racks mating with a fixed 
pinion transmit opposed vertical motion 

(Turn to page 76, please) 
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Qscillator for Testing 
Structures or Machines 


The Baldwin Locomotive Works, 
Philadelphia 42, Pa., has just brought 
out the Sonntag LA-1 oscillator, a com- 
pact, portable machine for inducing vi- 
brations in structures and assemblies. 
In use, the oscillator, which weighs only 
61 Ib, is attached to a structure or 
machine. The centrifugal force pro- 
duced by  eccentrically supported 
weights, rotated so that all forces add 
in one direction and cancel each other 
in all other directions, provides the vi- 
pration for the test. Results of these 
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Sonntag LA-1 oscillator 


tests determine such characteristics as 
the natural frequency of vibration of 
the structure, riding qualities of a ve- 
hicle, flutter, and fatigue strength. 

The force is steplessly adjustable 
either while running or stationary by 
turning the micrometer-type knob. The 
maximum allowable force of the ma- 
chine itself is 1600 lb, but this is mul- 
tiplied in resonance with the structure 
under test. The multiplication factor 
is determined by the damping of the 
structure. Factors as high as 200 
have been encountered, making the ma- 
chine, in effect, capable of producing 
loads of 1600 by 200, or 320,000 Ib. 

Baldwin provides the LA-1 oscilla- 
tor with two types of drive, either a 
flexible shaft that will permit the mo- 
tor to be mounted away from the oscil- 
lator, or with a V-belt drive for direct 
mounting. Also available as a stand- 
ard accessory is a control cabinet and 
desk combination, mounted on casters, 
that provides space for reading instru- 
ments and controls as well as storage 
of the oscillator and accessories. 


industrial Valves with 

Forged Brass Bodies 

A series of industrial valves incor- 
berating a number of design features 
lew to the field is now in production 


at Parker Appliance Co., 17325 Euclid 
Ave., Detroit, Ohio. 


Available in needle and globe types 
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Cut-away view of new Parker valves 


in sizes up to 1 in., and in both angle 
and offset designs, the new Parker 
valves are small and compact by reason 
of forged brass bodies. The forging 
process is said to produce a strong 
grain structure which makes possible 
a light-weight, well proportioned design 
with high strength. 

Both the needle and shut-off types 
are available in six variations of con- 
nection arrangements. Straight-line 
types are produced with female pipe 
threads, or with tubing threads for 
the use of flexible tubing. Angle types 
are provided with female pipe threads, 
with tube threads, or with male pipe 
threads at the inlet connection and 
either tube or female pipe threads at 
the side outlet. 

These variations enable the new 
valvs to be directly connected into 
either pipe or flexible tube systems. 
Tubing is accommodated in a range of 
from % in. to 1 in. outside diameter, 
pipe from % in. to 1 in. 

All valves in the series are provided 
with integral mounting lugs for con- 
venience in securing valves to brackets 
or panels in installations where vibra- 
tion is a factor. Bolt holes are drilled 
to accommodate standard-size bolts. 


Electrode for Welding 
Free-Machining Steels 


A new electrode which is said to 
greatly simplify the welding of high 
sulfur, free-machining steels and of 
certain high tensile, low-alloy steels, has 
been developed by the Lincoln Electric 
Co., Cleveland, Ohio. 

The new Lincoln Electric electrode, 
known as “Shield-Arc LH-70”, has a 
low-hydrogen, low-moisture coating and 
is designed for use with d-c polarity, as 
the welded tensile properties are 70,- 
000-80,000 lb tensile strength and elon- 
gation is 25 to 30 per cent. Welding 
currents used are high in comparison 
with other all-position-type electrodes. 
For example, approximately the same 


current is used with 5/32-inch LH-70 
as with 3/16-inch size in other all-po- 
sition electrodes. The range is: %-in., 
100 to 1385 amp; 5/32-in., 140 to 190 
amp; and 3/16-in., 180 to 250 amp. 
A rather short arc is recommended. 

In using the new electrode, vertical 
welds are made from the bottom up. 
Overhead welds may be made with a 
narrow lateral weave. The %-in. and 
5/32-in. sizes are suitable for vertical 
and overhead welding and on large 
welds in thick plate, the 3/16-in. size 
may be used for vertical and overhead 
welds. 

The electrode comes in sizes %-in., 
5/32-in. and 3/16 in. diameter by 14 in. 
in length. 


Dual Trailer Wheels with 
Diagonal Spoke Bracing 


Cast steel dual trailer wheels, with 
diagonal spoke bracing for maximum 
strength and minimum weight, are be- 
ing introduced by Gunite Foundries 
Corp., Rockford, Ill. 

These wheels, according to the firm, 
have a number of outstanding features. 
The high strength-weight ratio gives 
great carrying power and stiffness. 
Gunite has developed a continuous web 
that is folded back and forth to give 


a 
; 





Gunite cast steel trailer wheel 


the appearance of individual spokes. 
Clearances have been incorporated so 
that the inside tire can be removed or 
replaced easily. 

Lugs have extra-wide faces and are 
pulled down on “floating” bolts to give 
secure clamping with no rim slip. 
Wheels are furnished with either of 
two types of Gunite brake drums. One 
has circumferential ribs, while the 
other is the conventional plain type 
drum. On both types, a grease slinger 
is integrally cast in the drum. 

A special ventilating rim space has 
been developed which increases cooling 
of both brake drum and tires. The 
malleable iron rim lugs, as well as the 
high-tensile steel bolts and nuts, are 
heavily plated for rust resistance. Hub 
caps are malleable castings and can be 
furnished with special insignia if de- 
sired. The wheel assemblies are fur- 
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nished ready to install and are primed 
with a special water and oil proof 
paint. 

Twenty-in. wheels are now available 
for 11000, 13000, 15000, 16000, 17000, 
and 18000-lb axles, and additional mod- 
els are in process of development. 


Open-Blade Switch for 
Two-Pole Applications 


A new, compact, snap-action, open- 
blade switch has been designed by the 
Acro Electric Co., 1314 Superior Ave., 
Cleveland 14, Ohio, for two-pole appli- 
cations. It is constructed with a beryl- 
lium rolling spring, and made with both 





Acro snap-action switch 


single and double throw contacts. 
Standard operating pressures are from 
three to five oz. Terminals are fur- 
nished as shown in the illustration or 
at the rear of the switch. Overall di- 
mensions are: 2% in. by 25/32 in. by 
3% in. Rating is 15 amp, 125 volts alter- 
nating current, with a movement dif- 
ferential of 1/16 in. 


Drill Bushing Blank 
With Adjustable Center 


Conex Products, Glendale, Calif., of- 
fers an adjustable-center drill bushing 
blank which is more than % complete 
when purchased. It eliminates the 
grinding operation of standard bush- 
ings. 

The two piece “blank” is composed 
of a sleeve and an insert. The sleeve 
is slotted to allow for slight expansion 





Conex 


drill bushing blank 


or contraction to fit the hole which will 
be the bushing location. The sleeve 
comes completely finished and requires 
no work on it. The insert is made of 
a tool steel and is incomplete. Its 
tapered outside diameter is ground, 
its length is to size and the indexing 
slot is completed. Its eccentric drill- 
center location is started with a drill 
and countersink tool. 

The sleeve has the same amount of 
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“Hardweld 





eccentricity as the insert. Rotation of 
the sleeve with respect to the insert 
makes the drill-center of the insert ad- 
justable from true concentricity, or 
dead center, to 1/16 in. off-center when 
considered with relationship to the out- 
side diameter of the bushing unit. The 
knurled completed bushing illustrated 
is used in dural, plastic and wood drill 
jigs. 

The user can complete the insert to 
the desired drill size by using a drill 
press and blow torch or equivalent for 
hardening. The blank insert can be 
tapped instead, if desired, thus becom- 
ing a tapped fastener. 


High-Carbon Electrodes 


High-carbon electrodes for building 
up worn steel parts by welding with 
low-voltage a-c transformers, as well 
as d-c, are announced by the Lincoln 
Electric Co., Cleveland, Ohio. 

The new electrodes are designated as 
50 A.C.” and “Hardweld 
100 A.C.” to differentiate between 
“Hardweld 100” and “Hardweld 50”, 
which operate only on direct current. 
They open a new field in the applica- 
tion of a-c welders to produce a dense, 
tough surface of modern hardness to 
resist shock and abrasion. 

The new electrodes, which have a 
heavily extruded shielded-arc-type coat- 
ing, produce flat, smooth beads and the 
deposits can be hot-forged. 

“Hardweld 100 A.C.’ has a hardness 
of deposit on straight carbon steel when 
allowed to cool naturally of 20 to 45 
Rockwell C. The exact hardness depends 
upon rate of cooling and carbon content 


of the steel welded. “Hardweld 50 
A.C.” on straight carbon steel has a 


hardness of 20 to 35 Rockwell C. De- 
posits may be further hardened by wa- 
ter quenching from approximately 1500 
d F. or by flame hardening. 

The sizes and current ranges, either 
alternating or direct current, for 
“Harpweld 100 A.C.” are: %-in., range 
70 to 110; 5/32-in., 105 to 170; 3/16-in., 
145 to 230 and %-in., 215 to 350. The 
primary color is brown and secondary 
color is blue, under the NEMA color 


code. 
There are two sizes of “Hardweld 
50 A.C.”, 3/16-in. and %4-in. with the 


same current range for each size as 
“Hardweld 100 A.C.”. The primary 
color is brown and there is no secondary 
color. 


Valve Speeds Action 
of Air Cylinders 


Mead Specialties Co., 4114 N. Knox 
Ave., Chicago, has placed on the market 
a quick exhaust valve for use with 
pneumatic cylinders. It acts on the 
principle of a bellows to expel the air 
more quickly. 

The unit automatically opens as soon 
as the air supply is shut off, thus speed- 
ing up the return stroke of the air cyl- 
inder. It can be attached directly to 
air cylinders with a 4-in. pipe nipple, 





Mead quick exhaust valve 


or cut into the air hose adjacent ty 
the cylinder. 

The maker states that under tests jt 
was found that the addition of the 
Mead quick exhaust air valve increase 
the number of strokes per minute ob. 
tainable previously from 75 to 125, 

Overall dimensions, exclusive of nip. 
ples, are: Body diameter, 1% jp, 
height, 1% in.; length, 2% in. Both 
nipple openings are tapped % in. NPS, 


Surface Reflector for 
Wilder Projector 


An entirely new type of reflector or 
surface illuminator has been made 
available for the Wilder projector by 
the George Scherr Co., 200 Lafayette 
St., New York 12, N. Y. 

The new Wilder surface illuminator 
is a departure from previously accepted 
methods, in so far as it uses a ring 
of eight low-voltage bulbs, mounted in 
an extremely compact circular lam 
house which completely surrounds the 
projector lens. The high intensity light 
is directed vertically against the sur- 
face of the work piece and is said to 
guarantee a uniform illumination over 
the full area of the lens and screen 
without shadows. 

The surface illuminator is instantly 
removable from the lens, though it may 
stay in position without interfering with 
the regular projection in transmitted 
light. Wherever desirable, the image 
can be produced jointly in transmitted 
and reflected light. To make the sur 
face illuminator fully self-contained 


and applicable to instruments now in 
the field, it is operated through a sep- 
(constant voltage) 


arate transformer. 





Wilder micro-projector with surface 
illuminator 
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Need Nuts? 


Wo? can delice Spec Nid 
NOW... 


The new C7000 Series SPEED NUTS are available now 
in the following sizes: 


\ 4-36 6-32 8-32 10-24 V%4-20 





* For Use On 
Machine Screws 





For Use On 1 
Sheet Metal Screws { 4A 6A 8A 10A 14A 


— i 


\dvanlages The immediate availability of these SPEED NUTS is 


made possible by new, improved dies and high speed 
1, Prevent Vibration Loosening production machines. We are, therefore, able to produce 
more SPEED NUTS at prices actually lower than ordi- 
nary threaded nuts, plus lock washers. 


Each SPEED NUT in this new series has been engi- 
neered to a precision formula based upon the diameter and 

















2, Applied Faster 
3, Eliminate Lock Washer 
4, Eliminate Use of Wrench 


), Will not clog or “freeze” strength of the screw with which it is used. As a result 
6, Weigh Less these SPEED NUTS are more compact, withstand higher 
1, Minimize Shipping Damage torque tightening and provide greater tensile strength. 
$. Cost Less Than Threaded Every threaded nut and lock washer on your product 

Nuts and Lock Washers is now a potential cost-saving assembly spot. Write for 


C7000 sample box containing all 10 sizes today and you’ll 
w\ soon be assembling the SPEED NUT way! 
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Just how price decontrol is going to 
affect the automotive industry ulti- 
mately still is an open question, but 
there are some signs that the imme- 
diate forward outlook is for a period 
of confusion and adjustment. The 
general belief, however, is that the 
situation will shake out in the next 
few weeks and stabilize on prices un- 
less organized labor gets out of hand 
and touches off another wave of wage 
demands and strikes. 

As was expected, a few automo- 
tive manufacturers adjusted prices of 
their vehicles upward. General Motors 
with a flat $100 raise across the board 
for all model passenger cars, Chevro- 
let trucks and corresponding models of 
GMC trucks brought its prices nearer 
in line with competitors than had been 
allowed under OPA. Willys-Overland 
raised the prices of its station wagons 
by $48 and of universal jeeps by $56, 
Hudson added $60 to $90 to the prices 
of its passenger car mdels and cab 
pickup. Crosley upped prices on its 
car by $100, and International in- 
creased prices for some models by 10 
per cent and by $75 and $100 on two 
others. In general, however, automo- 
tive manufacturers were trying to hold 
the line for the present, but were 
watching with soome apprehension the 
prices of steel, copper, lead, tin, and 
other materials and component parts. 

Principal price rises to date have 
been in materials in scarce supply, 
with the exception of steel, which is 
short more by reason of lack of ca- 
pacity to meet the demand rather than 
for lack of material. Lead, however, 
has jumped substantially in price from 
a former OPA domestic price of 8.25 
cents a pound to 11.80. With about 30 
to 35 pounds of lead used in an au- 
tomobile, including the battery, the 
hike in costs amounts to more than $1 
per car. The government had aban- 
doned its restrictions on buying lead 
abroad, and the action is expected to 
increase imports substantially. Also, 
the lifting of price controls is expected 
to stimulate scrap lead production. 
However, the world lead situation still 


is critical and the outlook is for a 
shortage for many months, if not 
years. 


Industry Thrown into 
Confusion by Coal Strike 


The complete interdependence of 
American industry was again force- 
fully demonstrated late in November, 
when the walkout of the nation’s soft 
coal miners threw the automobile in- 
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NEWS 1 


Prices of Some Cars Adjusted 
Upward with Release of Price 
Controls . . . Coal Strike Dis- 
rupts Industry . . . Copper 
Prices have Risen Since De- 
control . . . No General In- 
crease in Cost of Steel Prod- 
ucts Contemplated at Present 
Time . . . Automotive Indus- 
try Hit New Postwar Produc- 
tion Peak in October... 
Gain in Output Seen by C. E. 
Wilson . . . Prosperity De- 
pends upon Labor Peace. 


dustry into confusion. The day after 
the strike went into effect, automotive 
manufacturers were predicting that 
they would be forced to close down in 
from ten days to two weeks in most 
cases. All said that lack of steel 
which would result from the strike 
would be the cause of the shutdowns, 
rather than a shortage of coal to oper- 
ate their facilities, since most of them 
had been stockpiling for some weeks 
before the strike. Another possible de- 
velopment which might bring automo- 
tive production to a sudden halt would 
be a rigid freight embargo that would 
halt rail transportation of steel, and 
other materials and parts to the plants. 

General Motors reported it was op- 
erating on a day-to-day basis on steel 
at the start of the strike, and could 
not estimate how long _ production 
would be maintained. Ford was ex- 
pected to be able to continue for ten 
days to two weeks. Although the com- 
pany has its own steel mill and. proba- 
bly could continue to operate it for 
about three weeks, some of its sup- 
pliers undoubtedly would run short of 
steel in a shorter time. Chrysler did 
not comment on its situation, but since 
the company had cut schedules sharp- 
ly in October, it might have enough 
in inventory to carry on a bit longer 
than others. However, it too would be 
governed by suppliers’ steel shortages. 
Nash, Packard, and Hudson all were 
in about the same situation as the 
larger companies with estimates on 
how long they could continue to oper- 
ate running from ten days to two 
weeks. Just how serious the effect of 
the coal strike would be on automo- 
tive production hinged entirely on the 
duration of the strike. Steel mills 
were expediting to slow production 


of the 


ndustry 


almost immediately in order to cop. 
serve coal. A short coal strike woulg 
probably work only minor mischief 
with the steel supply, but any pro. 
longed stoppage would certainly haye 
a most calamitous effect on the auto 
motive industry, both from the ste 
shortage and from drives for increased 
wages if the miners should win impor. 
tant pay concessions. 





Copper Prices Up Sharply 
After Ending of Controls 


Copper is another item that ha 
risen sharply in price since decontrol, 
With the end of the Government’s cop. 
per buying program, domestic buyers 
now are free to bid the world market 
price for the metal plus an import 
duty of four cents a pound. The do 
mestic price under OPA was 143%} 
cents a lb., but had risen by Nov. 2 
to 17.5 cents. If, as in the case of 
lead, the domestic price goes up to the 
world price plus the four-cent import 
duty, the price may rise to 21.5 cents 
a pound, an increase of 50 per cent 
over the former cntrolled price. One 
automotive company estimated that the 
price of copper already has increased 
its costs by more than $1.25 per car. 
















No General Increase 
In Price for Steel Products 


With sheet and strip steel one of the 
most difficult items to come by in ade 
quate quantities, automotive buyer 
have been assured by large steel ma 
ufacturers that no general increase i 
contemplated at this time, but that 
there may be upward adjustments it 
certain items which were underpricel 
by OPA. It should be remembered, 
however, that the price of scrap # 
free to run away and if the marke 
should go wild, the steel mills could 
not hold the line. It looks, though, # 
if scrap prices, while higher, will staf 
in line, at least for the present. 















October Automotive Output 
Makes New Postwar Record 


Despite a reduction of nearly 40 
cent in Chrysler production scheddl 
in October, the automotive indust] 
managed to hit a new postwar prod 
tion peak in both automobiles a® 
trucks. Passenger car production 
285,562 units, an increase of 46% 
over September. This was better 
the monthly rate for either 1938 @ 
1939, but was slightly under 

(Turn to page 56, please) 
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Would Vickers 3000 psi con- 
ischief stant displacement 
Y pro Piston Type 

have . { Pump 
auto- ne ss Bas. Sees : 


Reliability with minimum weight... greater safety 


and longer life...are among the exacting require- 

at has : ments of the airlines. It is significant to designers and 
pepe: users of many other types of equipment that Vickers 
t’s cop- P Y YP quip 

buyers eo Ae Hydraulic Pumps and Controls are widely used in 
pe Sr the 3000 psi hydraulic systems of these huge planes 
The do- ae ) a that are literally writing new pages in aviation history. 
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import 
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Vickers 1000 psi 
Vane Type Pump 























Huge cutting machines depend upon Vickers Hydraulic 
Pumps and Controls to speed the work and reduce the 
cost of mining coal. The operator controls the massive 
machine more easily than you drive your car. 


between these extremes, Vickers Hydraulic Equipment 
s serving industry in countless ways... wherever 
mee §=ccurate, dependable and easy control is needed. In 
a addition to the thousands of more widely known appli- 
‘ations on metal working machinery, Vickers Hydraulic 
Pumps and Controls are used on construction equip- 
nent, motor buses, printing presses, agricultural 
nachinery, marine equipment, oil well pumping. 
inits, textile and paper machinery, trucks, ete. 
lickers Application Engineers will be 

Jad to discuss with you how hydravu- ‘ sash 
‘can be used to your advantage. aie 


wenn AND BUILDERS 
HYDRAULIC EQUIPMENT 


MTT TTY: Incorporated SINCE 1921 
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Pupuications AVAILABLE 


Publications listed in this department 
Editorial Department of 
give title above the 
in which it appeared, 


your name 


Recording Materials 
Kodak 


Sales 


Eastman Co., Industrial 
Photographic Div. — 44-page 
booklet, Kodak Recording Materials, de- 
scribing photographic recording mate- 
rials tor use with cathode ray tube 
oscillographs, galvanometer  oscillo- 
graphs and similar instruments. It 
contains information on the physical 
and photographic properties of films 
and papers and on processing proce- 
dures, equipment and _ materials. 
Equipment and technique for cathode 
ray tube photography are discussed 
and a table of relative speeds of films 
and papers is provided. A brief sec- 


tion is devoted to the use of conven- 
tional cameras and lens systems for 
photographic instrument dials, con- 


trol boards and similar devices. 
Babbitt Bearings 

Joseph T. Ryerson and Son, 
2-color illustrated wall card, How To 
Pour Bearings. With a series of six 
cartoon type pictures the steps neces- 
sary to secure good, tightly lined 
bearings are made clear and easy to 
follow. 


Inc.— 


Gearshift Drives 
The Lima Electric Motor 
page bulletin 


Co.—6- 
describing Lima gear- 


shift drives, electric motors, pedestal 
grinders and polishing and _ buffing 
lathes. 
Filters 

Skinner Purifiers, Inc.—Three new 
folders, as follows: Bulletin No. 630, 
Skinner general purpose filters, with 


cleanable disc-type elements, contains 
descriptions, cutaway drawings, flow 
rate data, service and maintenance in- 
formation and specifications; Bulle- 
tin No. 628, Micronic Type filters with 


replaceable elements, contains draw- 
ings, specifications and service and 
maintenance data; Bulletin 629, Fil- 


ters, with cleanable ribbon type ele- 
ments, contains cutaway drawings of 
Model R and RA, together with parts 
list, flow rate data, service and main- 
tenance information and specifications. 
Die Steel 

Vanadiaum-Alloys Steel Co.—Bulle- 
tin on Speed Cut, the new die steel. 
Composition data is included, together 
with several tables on hardening and 


tempering, effect of carburization, etc. 
Cor-Ten Steel 
United States Steel Corp. 68-page 


booklet, giving complete data on the 
properties, fabrication and application 
of U.S.S. Cor-Ten. The first section 
of the booklet covers the various prop- 
erties of this high tensile strength 
steel, including its resistance to at- 
mospheric corrosion and outlines how 
they may be utilized to best advan- 
tage. Second section gives full data 
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subscribers through the 
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company connection and title. 

regarding fabrication by standard 
practices, including several pages on 
welding. Test data, lists of equipment 
and users, photographs and charts are 


included. 


Gears 

Beaver Gear Works, Inc.—lIllus- 
trated folder on Beaver Gears, fine 
and extra-fine pitches. A table of 


gear tooth parts is included. 
Potentiometers 

Brown Instrument Div., Minneapo- 
lis-Honeywell Regulator Co.—Catalog 
15-10 fully describes and _ illustrates 
the ElectroniK Strip Chart Poten- 
tiometer, a new development in tem- 
perature recording and control instru- 


ments. Descriptions of the various 
types of Brown Electronik Poten- 
tiometers, Standard Speed, Fast Speed 
and High Speed, auxiliary switch 
forms, etc., are included. 

Induction Heating Equipment 

The Ohio. Crankshaft Co., Tocco 
Div.—Bulletin describing the com- 


pany’s 7% kilowatt unit, which can be 
used for soldering, brazing, heating 
and hardening jobs. 
Collets, lathes, milling machines 
Modern Collet & Machine Co.—36- 
page catalog describes products and 
services for the metal-turning indus- 
tries. The catalog is illustrated and 
gives the complete line of Modern prod- 
ucts, including collets for all screw 
machines, lathes and milling machines, 


etc. A price list index and clear in- 
structions are included to facilitate 
ordering. 


PERSONALS 


Recent Personnel Changes and Appoint- 
ments at the Plants of Automotive and 
\viation Manufacturers and Their Sup- 
pliers, 


Reo Motors, Inc.—Erie J. Elliott, 
head of Bus Division. 

Hudson Motor Car Co.—Joseph W. 
Eskridge, Factory Manager. 

Graham-Paige Motors — John V. 
Drum, Mgr., Farm Equipment Sales. 

The White Motor Co.—William G. 
Piwonka, Technical Service Mgr., Mo- 
tor Coach Div. 

General Motors Corp.—Oldsmobile 
Div., R. E. Griffin, Executive Asst. to 
General Manager. T. C. Downey is 
Production Manager. 

Ford Motor Co.—M. 
General Asst. Controller. 

Willys-Overland Motors, Inec.—Ar- 
thur H. Kibiger, Director of Styling. 

Boeing Aircraft Co—A. M. Gonnel- 
la, Asst. Chief Sales Engineer. 

The Glenn L. Martin Co.—Edwin A. 


E. Sheppard, 





Warren, Mgr. of Cargo Airplane Sales, 

Northrup Aircraft, Inc.—B. G. Reeg, 
elected Vice-Pres. in Chg. of Manufac. 
ture. 

Kelite Products, Inc.—T. W. 
ings, Sales Promotion Mer. 

Ryan Aeronautical Co.—Lloyd Ff. 
Ryan, Supervisor of Engineering Lab. 
oratories; Leighton M. Harvey, Sales 
Engineer, Metal Products Div. 

The Timken Roller Bearing Co— 


Raw}. 


Elmer Anderson, Asst. Service Mgr, 
Canton office. 
Federal-Mogul Corp.—M. J. Play. 


chan, Asst. Chief Engineer. 

The Cleveland Graphite Bronze Co— 
Henry W. Luetkemeyer, Chief Engi. 
neer. 

Eclipse Counterbore Co.—Herhbert R. 
White, General Manager. 

Davey Compressor Co.—J. T. Myers, 
Vice-Pres. in Chg. of Sales and Py. 
duction. 

LaSalle Steel Co.—T. S. See, First 
Vice-Pres. and Gen. Mgr.; Frank Go. 
lick, Vice-Pres. in Chg. of Sales. 

Fuller Mannfacturing Co.—Frank (, 
McManus, Factory Manager. 

Allis-Chalmers Mfg. Co.—Charles F, 
Codrington, Sales Megr., Blower and 
Compressor Dept. 

American Brake Shoe Co.—Homer 
Parsons, Asst. Director of Exports. 

Radio Receptor Co., Inc.—Charles 
Friedman, Sales Mgr. 

Peerless Adhesives 
Shenk, Chief Chemist. 

American Brake Shoe 
new Vice-Pres. elected, as _ follows: 
John S. Hutchins, Pres. of Ramapo 
Ajax Div.; Wm. T. Kelly, Jr., Pres. of 
the Engineered Castings Div. and Kel- 
logg Div.; Thos. W. Pettus, Pres. of 
Natl. Bearing Div. and Joseph B. Ter- 
bell, Executive Vice-Pres. of American 
Manganese Steel Div. 

The Bristol Co.—Jules M. Don, Air- 
craft Engineer. 

Globe Steel Tubes Co.—Lee Mullen, 
General Manager of Sales. 

Jessop Steel Co., Jessop Steel Inter- 
national Corp.—H. M. Dawson, Mar- 
aging Director. 

Scovill Mfg. Co., Inc., A. Schrader’s 
Son Div.—Arnold C. Carlson, District 
Mer., Minneapolis; Robert C. Farrar, 
District Mgr., Baltimore. 

General Motors Corp., Fisher Body 
Div.—C. V. Booth, Chief Financial 
Officer. 

Ellinwood Industries, 
Engineering Mgr. 

Detrex Corp.—W. E. Gilbert, Sales 
Dept. Mgr. of Processing Equipment 
Div. 

Purolator Products, Inc.—Howard J 
Hopkins, General Sales Mgr. 
After-Market Div. 

The H. O. Canfield Co.—A. C. Simon, 
Technical Director. 

Hydraulic Press Mfg. Co—H. }. 
Leihenheimer, Export 
Sales. 

D. A. Stuart Oil Co.—L. B. Perkins 
Asst. Mgr. and F. J. Schmitt, Directo! 
of Sales. 


Co.—Michael §, 


Co.—Four 


Harry Dallas, 


Director of 


Dece 
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It has an ever widening circle of application 


In girtually every type of mechanical equip- 
ment, Torrington Needle Bearings are 
serving in an increasingly varied range of 
applications. . 
requirements. 


. whatever the load and speed 


The reason lies both in their tremendous 
radial capacity—greater in relation to O.D. 
than in any comparable bearing—and in their 
low coefficient of starting and running friction 
—with no practical speed limitation on their 
application. Behind these advantages lies the 
principle of Needle Bearing design—a full 
complement of small diameter precision rollers 
which provide maximum area of bearing 
contact surface. 


Then too, many other important Needle Bear- 
ing features— compact size, unit construction 
for easy installation, efficiency of lubrication 
and low initial cost—widen the scope of their 
application to modern machines. 

As a designer, manufacturer or operator of 
mechanical equipment, you should know about 
these and other Torrington Needle Bearing 
advantages. Write today for our Catalog #32, 
or consult our Engineering Staff on any 
specific friction problem. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. SOUTH BEND 21, IND. 
Offices in All Principal Cities 


TORRINGTON NEEDLE BEARINGS 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 
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Business in Brief 


Written by the Guaranty Trust Co.. 
New York, Exclusively for Auro- 
MOTIVE and AVIATION INDUSTRIES 

Further advances in general busi- 
ness activity are indicated. The New 
York Times index for the week ended 
November 2 stands at 140.1, as against 
138.5 for the preceding week and 122.8 
a year ago. 

Sales of department stores during 
the week ended November 9, as re- 
ported by the Federal Reserve Board, 
equaled 314 per cent of the 1935-33 
average, as compared with 277 per 
cent in the week before. Sales were 
20 per cent above the corresponding 
distribution a year earlier, as against 
a preceding similar excess of 17 per 
cent. The total in 1946 so far re- 
ported is 29 per cent greater than the 
comparable sum in 1945. 

Electric power production increased 
slightly in the week ended November 
9. The output was 18.6 per cent above 
the corresponding amount in 1945, as 





compared with a like advance of 18.7 ° hi. 
per nos shown for the preceding week. Consolidated Vultee B-36 
Railway freight loadings during the First official flight view of the 139-ton B-36, world’s largest bomber, an 
ng og ally omg sie anes ae _- undisclosed number of which is in production for the Army Air Forces at 
week before but 9 per cent above the Convair’s Fort Worth, Tex., plant. The giant bomber carries 10,000 Ib. of 
Crude oil production in the week shorter range. The B-36 wingspan is 230 ft; its length, 163 ft; its height, 
ended November 9 averaged 4,779,450 nearly 47 ft. Six 3,000-hp Pratt & Whitney engines drive 19-ft propellers 


barrels daily, 20,900 barrels more than 
the preceding average and 328,250 


barrels above the comparable output for about 43 per cent of the total, an Weekly Production of 


in 1945. - 
Production of bituminous coal and unusually high percentage. 


lignite during the week ended Novem- 





Cars and Trucks in 











ber 2 is estimated at 12,400,000 net | News of the Industry U. S. and Canada 
tons, 0.8 per cent below the output P Correspondi 
in the week before. The total produc- (Continued from page 52) Week ending 1946 Week in 194 0 
tion in 1946 so far reported is 6.8 per 
cent less than the corresponding quan- monthly rate for 1940 and 1941. oan. P ae — A 
tity in 1945. Trucks climbed to a new record with peepee on 465 a 
Civil engineering construction vol- 109,953 units, a gain of 17,9389 over op, °°°°°"' : : 
ume reported for the week ended ; : : : 0 ir reeneess pega gt eT 
cada oe : renee the previous month. With nearly 790,- pep. 2......... 29,295 124,400 
e » according to Engineer : P d d h 1 
ing News-Record, is $112,491,000, or 000 commercial vehicles produced in Diicovniies 23,785 127,675 01 
27 per cent above the preceding weekly the U. S. up to mid-November, the, - ete teeeee 21,555 127,510 job 
ms co 47 = — _ com- | the industry had six weeks left to |, : pram eae we wo 
parabdie sum in ° e to re- . * ERP, Beescccess ° ,90 " 
corded for forty-six weeks of this year pass the previous record year of ci- ao 23,050 125,915 Wit 
is 143 per cent more than the corres- vilian truck production, 1937, when . eee 35,020 131,410 be 
ponding amount in 1945. The increase 870,000 were built. eee 37,285 123,805 
in private construction is 220 per cent, ee 43,070 124,165 hea 
and the rise in public construction is ° 1,73 116,255 
a1 nt Sees Ca, See ee 47,735 ; 
79 per cent. G.M Preside S | ae 49,425 99,260 to 
The wholesale price index of the | Gain in Production OE iisiieins 57,565 99,945 
Bureau of Labor Statistics for the —_—* ‘ ‘ i , Be Gi weiwarn 64,620 108,165 
week ended November 9 is unchanged An indication if the cautious opti- May ae 67,060 130,610 
at 134.8 per cent of the 1926 average, mism felt in some quarters of the au- * ue 71,335 132,380 
2 Sees Wa 208.5 & peer age. tomotive industry since decontrol of "ean 48,565 ® = 127,255 
Member bank reserve balances in- ‘ lifti f ° t bans ae 53.020 133,560 
creased $199,000,000 during the week | Prices and lifting of some import bans <a poses 
ended November 13. Underlying was evident in the address given by June 1l......... poy 133-648 
changes thus reflected include an in- C. E. Wilson, president of General Mo- 8 sie iecages : : 
crease of $485,000,000 in Reserve bank showy — : LBs. sss ee. 50,206 184,683 
credit and a rise of $169,000,000 in tors, at Flint on Nov. 12. Te said that ee Brin) 54,475 133,565 
Treasury deposits with Federal Re- G.M. schedules for the last two months Sane 60,015 a 
serve banks, accompanied by an in- | of this year and for the first quarter July 6......... 45,175 96,45 
crease of $11,000,000 in money in . eee 74,015 114,318 
elveutation. of 1947 call for production of about ket esha 80.395 109°918 
Total loans and investments of re- 9000 cars a day, which represents 80 OE ee 84,720 105,635 
‘ member banks declined $945,- per cent of capacity on a two-shift a a 79,385 62,146 
000 during the week ended No- * : : Eee 17,825 41,795: 
vember €. A vise of $14,006,000 in basis. If attained, this would represent elena pa ‘<n 
commercial, industrial and ax: icul- an increase of about 8 per cent over > eeenbenl 91/360 45.525 — 
tural loans was recorded. The sum of October when output averaged about eee 74.960 39,965 
siness s 9,83: F 
— hegre lle Sischaetene 72 per cent of capacity. The produc- Se 72,535 32,940 
je Queive mionthe. ie ade tion rate that month equaled the aver- ER 88,888 53,165 
age rate of 7800 a day attained during 21......06- 80,972 60,616 
he f " f ’38. ’39. 40 See 86,582 77,035 
Ch let Has Built the four prewar years of ’38, ee a ynyeon 76. 820 
ngrcnarage tb eyag i and ’41, but fell far short of the aver- OF j)-::+++"": 36.330 79,065 
500.000 Vehicles in 1946 age daily rate of 11,250 a day achieved a 89,540 $5,600 
Although strike-bound for the first in 1941. These figures are based on iisereeks 87,680 91,855 
three months of this year, Chevrolet @ 225 working day average year. In Nov. 2......... 95,752 pay 
Division of G. M. managed to make order to achieve the 9000 per day Seeker ore pone 
. . ¢ 4 $ M4 De ccevevee vt, e ’ 
a half million cars and trucks by Nov. Schedule, Mr. Wilson said, it will re- Sera 94,973 76,820 
11, the first company in the industry uire each month 150,000 tons of flat Pere wth —— duc 
to achieve that mark. Trucks accounted (Turn to page 58, please) 2 | re 2,711,533 4,736,328 
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through the Spindle 





for work or between Centers 


®@ This Lodge and Shipley 20 inch Lathe with 89%” 
hole through spindle has been developed for those 
jobs beyond the capacity of the standard lathe. 


With headstock collet and center, the lathe can 
be used for regular between centers work... with 
headstock collet and center removed, work not 
to exceed 8%” in diameter can be arranged 


a 


f BOE soocee rere « 


ENGINE 
TOOL ROOM 
MANUFACTURING 
OlL COUNTRY 
DUOMATIC (AUTOMATIC) 
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through spindle, utilizing chucks at both ends. 


You may have any number of jobs for which 
this lathe is the practical and economical an- 
swer. Why not call in Lodge and Shipley Engi- 
neers to discuss with you the suitability of this 
lathe for your work? There is no obligation. 
For additional details, write on your company 
letterhead for Bulletins 616 and 625. 


@ Illustrated is the 20” Hol- 
low Spindle Lathe. Has all the 
features of the famous Lodge & 
Shipley Engine Lathe plus 
8%" Hole in Spindle. Qher 
Hollow Spindle Lathes in 25, 
27 and 30 inch sizes available 
with 12144" Hole in Spindle. 
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New Passenger Car Registrations* 
August and 8 Months 1946 Compared with 1941. 


Per Cent of Total 
Eight Months Eight Months 








August July August 
MAKE 1946 1946 1941 1846 1941 1946 1941 

Ferd..... 37,058 24,893 52,895 169,874 500,922 | 19.63 | 16.15 
Chevrolet 38,412 30,805 57,326 124,613 748,913 | 14.40 24.15 
Plymouth. 24,625 23,621 23,018 123,091 373,547 | 14.22 | 12.04 
Dodge.... 16,048 15,872 15,968 80,343 | 174,065 9.28 5.61 
Nash.... 7.575 8,233 3,677 48,632 | 65,273 5.62 2.10 
Buick 14,012 11,866 | 17,137 43,374 | 260,435 | 5.02 | 8.40 
Pontiac... 11,475 10,543 | 15,710 43,278 | 239,549 | 5.00 7.72 
Hudson 6.788 ,904 | 4,677 40,273 | 56 ,827 | 4.65 1.83 
Chrysler. 7,940 7,799 10,349 39,1335 | 120,326 4.52 3.88 
De Soto 5,966 5,813 ,565 34,253 | 74,495 | 3.96 | 2.40 
Oldsmobile 8.375 | 8,647 11,854 3, 195,966 | 3.82 | 6.32 
Studebaker 6.578 | 5,684 9,623 | 27,423 89,679 ao | 2.89 
Mercury 6.816 | 4,228 | 5,736 27,341 67,158 | 3.16 | 2.17 
Packard 3.771 4,679 4,202 16,748 49,314 | 1.93 1.59 
Cadillac 2.154 1,592 3,277 ,922 49,473 1.03 | 1.60 
Lincoln. . 1,524 652 1,099 4,682 | 14,844 53 -48 
Crosley. . 139 76 198 229 | 645 .02 .02 
Kaiser... ci. awosde  -sateaits MS itera Eh * akesear mwas 
Frazer. Do -catenec:.  . ween SS eee a ee ees ee 
All Others 57 54 2,284t 298 | 20,022t 04 -65 

Total 199,316 172,961 246,595 865,576 3,101,453 100.00 100.00 


t Includes Willys. * Data from R. L. Polk & Co. 


rolled steel, 72,000 tons of other kinds 


of steel (bars, screw machine stock, 
etc.), 27,500 long tons of pig iron, 
9,365,000 lb. of copper, 5,666,000 lb. 


of lead, and 4,550,000 lb. of zine. He 
said that the corporation does not 
have on hand the stock to meet the 
projected schedules, but expects to ob- 
tain it. George Christopher, president 
of Packard, is another automotive who 
sees a moderate production increase in 
the offing. He reported recently that 
Packard is planning to step up pro- 
duction by 30 per cent by next March. 
He also conceded that his company is 
currently drawing on inventories of 
steel to maintain production. Ford is 
another company that is eating into 
its steel stockpile, and it is a logical 
assumption that General Motors is do- 
ing likewise. Chrysler, on the other 
hand, drastically reduced its produc- 
tion schedules early in October, and 
probably is building up a steel inven- 
tory preparatory to resuming its full 
production schedule of more than 
20,000 cars and trucks a week. 


Real Key to Prosperity 
Is Period of Labor Peace 


It is all very well to talk about bet- 
ter prospects for materials, but the real 
key to high production of cars and 
trucks in the months ahead lies in the 
conduct of organized labor. Right now 
it is very difficult to predict the course 
of union policy in the matter of wage 
increases, other than that plans are 
afoot to ask for “substantial” raises. 
But the amount, or strategy, or lengths 
to which they will go to obtain them 
are still in the realm of speculation. 
Up to nbw there have been a lot of 
vague generalities about cost of liv- 
ing increases and much talk about 
profits of business in general, but very 
little specific information. Talks are 
in progress at Chrysler and Packard, 
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and will be soon at other companies 
in both the vehicle and parts fields. 
From all reports, little of value has 
come out of the Chrysler or Packard 
meetings. One thing is certain, how- 
ever, and that the stiffened atti- 
tude of management toward further 
pay increases without some measure 
of increased production. At the time 
of the wage negotiations late last year 
in the automotive industry, it was not 
a question of whether a wage increase, 
but how much. Practically all com- 
panies then had accepted the fact that 
an increase would be necessary, but 
had not expected to go as high as the 
general 18-18%2-cent pattern. This 
time, however, with product prices high 
and profit margin low in the automo- 
tive industry, they can see little jus- 


is 


tification for a pay hike that would 
result only in an increase in the price 
of automobiles and trucks, already too 
high and starting to meet signs of 
customer resistance in some lines. 
An interesting indication of man- 
agement thinking is the view of one 
executive whose company now is in- 
volved in wage talks. He states he 
“doesn’t get the pitch” on purported 
dissatisfaction with hourly rates, 
which now are highest in history. If 
earnings were of prime concern, he 
says, the men weuld work a full week 
instead of staying away from the job 
so much. Abstenteeism, he adds, is 
much higher now than it was during 
the war when the men were working 
56 hours a week, and getting the men 
to work overtime now is a battle. If 
weekly earnings were inadequate, as 
the union charges, he says, the work- 
ers would put in all the time they 
could in order to increase their income, 


Ford to Resume Sale of 
Own Tractors 


Ford Motor Company has announced 
that after next June 30, it will dis- 
continue manufacture of the Ford trac- 
tor for Harry Ferguson, Inc., but will 
continue to build the tractor for dis- 
tribution through independent distrib- 
utors and dealers and not through 
Ford branches. The company gaye no 
reason for its decision, but it is con- 
sidered likely that the arrangement 
with Ferguson was not too profitable 
for Ford. The company also will mar- 
ket a line of implements, but has not 
indicated which, if any, it will manv- 
facture itself. Both Ford and Fergu- 
son have given assurance that parts 
and service on the Ford tractor will 
be available following termination of 
the present agreement. 


New Truck Registrations* 


August and 8 Months 1946 Compared with 1941. 


Per Cent of Total 
Eight Months 





Eight Months 




















August July August 

MAKE 1946 1946 1941 1946 1941 1946 1941 

| 
Chevrolet. . 19,750 18,754 17,376 | 84,986 159,452 | 24.45 3.38 
Ford...... 9,667 5,313 14,608 | 69,278 135,124 | 19.93 | 28.29 
Dodge... 9,251 8,686 5,692 | 63,212 44,313 | 18.19 | 9.28 
International 8,155 7,767 8,822 46,703 68,026 13.44 14.24 
illys...... 5,483 4,189 256 | 24,728 1,466 | 7.12 31 
Studebaker 3,034 | 3,147 657 13,900 3,393 | 4.00 71 
eC... 3,166 | 1,773 4,728 10,681 32,018 3.07 6.70 
ite. 820 | 583 875 5,990 "608 1.72 1.38 
1,076 | 988 137 5,722 1,040 1.65 122 
204 | 269 871 4,164 | 6,612 | 1.20 1.38 
120 99 538 3,030 | 4,368 | .87 91 
Autocar....... 427 459 235 2,883 | 1,755 | :83 37 
Federal... .. 397 401 134 2,841 | 1,067 .82 22 
Brockway... . 325 334 213 2,417 1,573 .70 33 
Dirco..... 336 305 252 2,400 | 1,690 | .69 .36 
Hudson... ... 227 235 54 1,663 | 602 | .48 13 
. ReegeeS 38 51 32 361 181 | .10 04 
Sterling...... a 34 34 34 344 313 | .10 .07 
Plymouth... 3 1 559 14 7,069 | ...... | 1,48 
All Others. 307 269 118 2,228 978 | 64 20 
Total.............| 62,820 53,657 56,191 347,545 477,648 100.00 100,00 


* Data from R. L. Polk & Co. 





AUTOMOTIVE and AVIATION INDUSTRIES 











XUM 





me, 


iced 
dis- 
rac- 
will 
dis- 
trib- 
ugh 
e no 
con- 
ment 
table 
mar- 
; not 
janu- 
srgu- 
parts 
will 
yn of 





BESESRER: 


| 


s 
s 





STRIES 





It is reported that ......+. 


A. O. Smith’s new plant at Kan- 
kakee will have the largest radiant 
heating plant on record. Water, 
heated to 140 deg. by 120 separate 
heaters will circulate through 40 
miles of pipe laid in the floor slab. 


ady with GONE for tomorrow 


The making of acetylene from 
natural gas is being studied and 
reports may be expected from the 
Department of Commerce. 


get ready with CONE for tomorrow 


Muncie Gear Works proposes to 
market a “reverse cycle” heating 
plant this year. 


det ready with CONE for tomorrow 


Truck bodies of magnesium are 
being made by Barry and Bailey 
Co. of Philadelphia. 


getready with CONE for tomorrow 


Blue Mountain Clay Co. of 
Memphis makes a new oil, grease 
and water absorbent for oily and 
wet floors that is said to absorb 
120% to 140% of its weight. 


set ready with CONE for tomor 


The Public Health Service an- 
nounces that satisfactory substi- 
tutes for mercury have been found 
that end the hazard of mercury 
poisoning (the origin of the term 
“mad hatter”) in the hat making 
industry. 


In a new thickness gage, de- 
signed by Glenn L. Martin Co., 
a dial registers the deflection of a 
sheet of metal when a predeter- 
mined vacuum is created on one 
side of it. 


get 


The idea of the variable pitch 
propeller has been applied to in- 
dustrial fans by Evans Products 
Co. Operated by a built-in ther- 
mostat, it maintains constant en- 
gine operating temperature. 


fet ready witl CONE for tomorro 


An electrically conductive, non- 
sparking linoleum has been intro- 
duced by Congoleum-Nairn. 
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General Electric has patented a 
new type of household refrigerator 
which maintains temperature at 
two levels simultaneously. 

getready with CONE fortomorrow 


The Bureau of Mines has re- 
cently released information on its 
process for the electrolytic method 
of producing manganese. 


get ready with CONE for tomorrow 


Pullman-Standard has increased 
its output of car wheels ten times 
by using a machine which revolves 
the tool instead of the wheel. 


getready with CONE fortomorrow 


National Tube Co. claims that 
its new plant at Lorain, Ohio, is 
the world’s first straight-line seam- 
less pipe mill. It produces 2,000 
feet of seamless steel pipe per 
minute. 





The Office of Technical Services 
of the U. S. Dept. of Commerce 
reports on a_ silver-magnesium 
solder that can withstand the heat 
of gas turbines. 


set ready with CONE for tomorrow 


“Multi-tule’, a profile blade 
type form tool holder, is to be made 
available to users of a well-known 
make of multi-spindle automatic 
lathes. The holder is particularly 
adaptable to short runs and cuts 
down time in tooling change-overs. 
It reduces the number of holders 
ordinarily required for a number of 
jobs. 


get ready with CONE for tomorrow 


Dr. Baetjer, of Johns Hopkins 
University, prophesies that by 
1950 one in every three women 
over fourteen will be employed in 
industry. 


set ready with GONE for tomorrow 


The USS Salem and USS New- 
port News, now being built, will be 
the first ships in what is promised 
to be a completely air-conditioned 
Navy. 


FOLLOW THESE PAGES FOR NEWS OF PROGRESSIVE PRODUCTION 


10%” long, 16 operations in 
65 seconds from 1444" dia. 
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1054" long, 12 operations in 
54 seconds from 15” dia. 
SAE 3115. 
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CALENDAR 





Conventions and Meetings 


SAE Natl. Air Transport Engineering 


Mtg., Chicago .....--+++++eree Dec. 2-4 
National Wheel, Rim Assoc., Annual 7 
Meeting, Chicago .....-.-+++++: . Dec. 4-7 
Natl Standard Parts Assoc. Conv., - 
Atlantic City ......----eseceees Dec. 6-7 
“Motor & Equip. Wholesalers Assoc. 
Convention, Atlantic City........ Dec. 6 
Society for Experimental Stress Analy- 


sis, Annual Mtg., New York..Dec. 9-11 
Automotive Service Industries Show, 

Atlantic City 
Int. Aviation Celebration & Exhibition, 


i PD atccrcccciccescasevns Dec. 12-15 
SAE Annual Mtg. & Eng. Display, De- 
OE ats cade daen ones exwnariene Jan. 6-10 
Natl. Assoc. of Eng. & Boat Mfrs. 
Motor Boat Show, New York City, 
Jan. 10-18 
Truck-Trailer Mfrs. Assoc. Annual Con- 
vention, Memphis, Tenn...... Jan. 13-14 
Natl. Materials Handling Exposition, 
0 a  eerer eae Jan. 14-17 
New York Aviation Show, Grand Central 
Palace, New York City........ Feb. 1-8 
Amer. Soc. for Testing Materials— 
Spring Mtg., Phila. .......... Feb. 24-28 
Amer. Society for Metals, San Fran- 
Dy snanntvineddead ace kernels Mar. 22-27 


Midwé&et Power Conference, Chicago, 
Mar. 31-Apr. 2 

Nat’] Assoc. Corrosion Engineers Na- 
tional Convention, Chicago...April 7-10 

Amer. Society for Testing Material, 
Annual Mtg., Atlantic City..June 16-20 


Hercules Motors Corp. 
Opens West Coast Branch 


Hercules Motors Corp. of Canton, 
Ohio, has opened a direct factory 
branch on the West Coast to broaden 
its program of supplying engines, 
power units and replacement parts to 
users, manufacturers and _ dealers 
throughout the western part of the 
country. 

Headquarters are in Los Angeles, 
at 2065 E. 37th St. Warehouse facili- 
ties have been built at this location 
to accommodate a complete line of 
Hercules power units, both gasoline 
and Diesel, and a stock of replacement 
parts for the various models of gaso- 
line and Diesel engines. 


Checker Cab Brings Out 
Seven-Passenger Taxicab 


Checker Cab Manufacturing Corp. 
announces a new Model D built-for- 
the-purpose 7-passenger taxicab. The 
Checker taxicab is front wheel driven 
by a simplified arrangement of con- 
ventional standard units including Con- 
tinental engine, Long clutch and War- 
ner transmission. 

A spacious passenger compartment 
has been accomplished with a wheel- 
base of 112 in. and an overall length 
of 193 in. bumper to bumper. 


Production and Sales Possibilities 
(Continued from page 17) 


price brackets, whereas the most op- 
timistic forecasts about unfilled demand 
come from T. H. Keating and Jack 
Davis, sales managers respectively for 
Chevrolet and Ford. What is expected 
to happen is that buyers forced out of 
the market on higher priced cars will 
be able to take one of the lower priced 
lines, which will be the last to feel the 
impact of buyer resistance. Even these, 
however, know that eventually they 
will come up against the price barrier. 
When that time will be, no one knows. 
General economic conditions probably 
will have much to do with it. Another 
factor will be the degree of success of 
organized labor in its present wage 
drive, now in process at Chrysler and 
sure to be extended to others in the 
automotive manufacturing and _ sup- 
plier industries. A rise in wages is 
almost certain to mean a rise in car 
prices, and will bring the day of the 
buyer’s market just that much closer. 

In order to evaluate the chances for 
reducing prices, it is well to review the 
financial condition of automotive manu- 
facturers. They have had hard going 
for the most of this year thus far. In 
the first six months all suffered operat- 
ing losses. This was partially or en- 
tirely offset by wartime tax credits and 
use of reconversion reserves, but left 
little profit in any case. Reports for 
the first nine months, however, are 
coming in, and show an improved pic- 
ture. Chrysler and General Motors, 
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for example, were in the black in the 
third quarter, and Studebaker, while 
suffering a small loss for the quarter, 
reported that it was in the black for 
September. By now, it is safe to say 
that all manufacturers, with the ex- 
ception of Kaiser-Frazer, a new com- 
pany, are operating at a profit at pres- 
ent levels of production. They are mak- 
ing money—not a lot, but some. 
Chrysler offers an interesting compari- 
son in its annual report to show how 
profit has been reduced under 1941 
levels. In the last quarter of that year, 
the company sold 192,969 vehicles to its 
dealers and showed an operating profit 
of $16,353,571. During the third quar- 
ter of 1946, it sold to dealers 199,947 
vehicles, about 7000 more but its op- 
erating profit was $5,376,777, or about 
a third that made in 1941 on fewer ve- 
hicles, 

What then, about the chances to re- 
duce prices when the market goes soft? 
Here is how one observer looks at it. 
Demand will fade first in some of the 
higher priced lines, driving prospective 
buyers to the lower priced field. This 
will not affect prices at first, but when 
the loss of a customer no longer means 
replacement by someone else on the 
waiting list, the dealer will revert to 
his old prewar practice of trading 
away part of his discount to salvage a 
sale. That should give some support 
to the market. Eventually, though, es- 
pecially if an economic recession sets 
in, the manufacturers themselves will 


feel the pinch. And they will meet the 
challenge just as they always have, 

In the first place, it is felt that by 
the time demand dips seriously, the 
materials situation should be pretty 
well cleared up, enabling the plants to 
operate more economically. Excessive 
labor cost per car today is an im. 
portant factor in present prices be. 
cause of scarce materials. Actually, 
manufacturers could build probably q 
third more cars at little or no increase 
in labor cost if materials were avail- 
able to run lines at capacity. So there 
is a large area for improvement in unit 
labor cost and productive efficiency 
when supply lines are full. Also, when 
materials are in a buyer’s market, 
much procurement expense will be 
eliminated. Technological advancement 
probably can add additional savings, 
although not in the degree commonly 
expected by the public. 

Another possible source of cost say- 
ing may be in procurement of com- 
ponents. At present, manufacturers 
are not able to bargain quite as ef. 
fectively as they used to, but with the 
return of a competitive market they 
again will be in position to talk price 
on more favorable terms. The parts 
industry has expanded greatly to take 
care of the huge replacement parts de- 
mand, but as new cars become avail- 
able in greater quantity, that field may 
taper off. Also, at least one car manv- 
facturer is known to be reviewing care- 
fully all components of its cars with a 
view to simplifying some, eliminating 
others, and redesigning still others to 
lower cost without sacrificing quality. 

In connection with product design, 
the much discussed lightweight lower 
cost cars which Chevrolet and Ford 
were considering have been dropped 
into the background. There is a grow- 
ing feeling in Detroit that it will bea 
long time, if ever, before they are 
resurrected. The general opinion is 
that both companies have discovered 
they cannot build cars that would have 
wide appeal at a price differential sufi- 
ciently great to make it worthwhile. It 
is an open secret that there has been 
wide disagreement in at least one of 
the companies about the feasibility of 
the light car as the answer to the price 
problem. There is a growing body of 
sentiment now that the answer lies in 
getting the prices of present models 
down enough so that there is really no 
need for a new price line. It should 
be emphasized, however, that no one 
yet is thinking that prewar prices will 
be reestablished for a long time. The 
only thing that could bring that about, 
in the opinion of most automotive men, 
would be a drastic drop in the wage 
and price level, something which does 
not appear imminent. 

The short term prospects are for 
high prices during the period of te 
stricted production. The long range 
view indicates a gradual lowering of 
prices after demand slacks off and the: 
general economy comes into balance. 
When that time will come is the $64 
question. 
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CANNOT BUY A BETTER SPARK PLUG 


AUTO-LITE 


Designed by engineers who design complete 
electrical systems for the Nations finest cars. 
trucks and tractors. . . 
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another history-making achievement 


« DYNETRIC™ 
BALANCING 





Properly defined, “balancing is a process in which 
the distribution of mass in a rotor is altered to elimi- 


nate vibration at the bearings supporting the rotor.” 





Showing the control dials and meter 
of the Gisholt Dynetric which mea- 
sures unbalanced forces at each 
of six specific points on automotive 
crankshafts. 


TURRET LATHES @ 














Gisholt has now developed complete semi-automati 
equipment to do this—measuring and correcting unbalan 
in automotive type crankshafts—with a speed and accura 
heretofore unknown. 


This new Gisholt equipment, as shown above, consists 
a Type C Dynetric Balancer and a correction drilling m 
chine, electrically connected. The Dynetric Balancer indi 
cates directly the amount of metal to be removed fro 
specific points in the crankshaft to produce accurate stati 
and dynamic balance. This is done by setting six dials o 
the balancing machine until the indicating meter req 
zero. The crankshaft is then transferred by a dolly to th 
correction machine and positioned in a drilling fix 


Correction Information Transferred Electrically 


Balancing machine indications are transmitted electricall 
to the six-spindle drilling machine by means of self-sy 
chronous transmitters and receivers. The depth of each hol 
to be drilled is automatically set from the correspondia 
measurement on the balancing machine. The automatic dr 
ing cycle, started by push buttons, includes all operatio 
such as hydraulic clamping, starting drills and flow of co 
ant, initiating depth measurement of each drill separate 
as it contacts metal, tripping into back traverse when 
measured depth is reached, and returning crankshaft! 
position for removal. 


AUTOMATIC LATHES _-« 
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omatia Green Light Signals Operator 
balan 


Within three seconds after drilling has started, a green light 
ccurad 


onthe balancing machine advises the operator that the drill- 
ing information has been completely transferred so that 
hecan proceed with the measuring of unbalance on the next 
crankshaft. Thus, operators of both machines work steadily 
with no lost time. 





1SiStS 0 
ing ma 
er indi 
d from 
te stati 


dials of 
.c read The average cycle for measuring and correcting unbalance 


y toth is 66 seconds, determined by the time required to drill the 

fixture deepest hole. Accuracy averages 0.2 ounce inches—sub- 
stantially better than previous standards. And the chances 
for human error are reduced to a minimum. 
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lime Reduced— Accuracy Increased 


a 


f . ° . . 
This new Gisholt equipment puts accurate balancing of 


ctricallf crankshafts on a swift production basis, at lower cost than 
self-sji ever before. It is another example of Gisholt’s unquestioned 
ach hold leadership in the field of balancing. Full information is avail- 
ponding able upon request. 


e jl a. 
utic dr Developed jointly with the Westinghouse Electric Corporation 
eration 
; of cool 
eparatl GISHO LT MAC H I N E C O M PA NY Close-up of correction drilling machine with crank- 
vhen 8 1205 East Washington Avenue . Madison 3, Wisconsin shaft hydraulically clamped in position as drills ad- 
k shaft 1 vance to six points for metal removal. When any drill 


Look Ahead... Keep Ahead... with Gisholt becomes dull, a red light automatically warns oper- 


ator and remains lit until drill point is changed. 







SUPERFINISHERS * BALANCERS e¢ SPECIAL MACHINES 






National Metal Congress 


(Continued from page 32) 

constituent at a time and determining 
the effect on properties, an optimum al- 
ley composition was obtained. A num- 
ber of iron base alloys were developed 
for high temperature use, but they 
proved unsatisfactory due to lack of 
sufficient strength and corrosion re- 
sistance. It was found that chromium 
dissolved in cobalt to form a solid solu- 
tion which was ideal for high tempera- 
ture operation, toughness, and resist- 
ance to corrosion. The addition of 
molybdenum and tungsten increased the 


hot strength hardness of the alloy. Be- 
cause of the difficulty of forging and 
machining this hard metal, a precision 
casting process. 

Dr. Nicholas J. Grant’s paper on 
“The Stress Rupture and Creep Prop- 
erties of Heat Resistant Gas Turbine 
Alloys” discussed results of rupture and 
creep tests at 1500 to 1800 F and at 
stresses from 7000 to 15,000 psi in 
creep and 15,000 to 35,000 psi in rup- 
ture on a series of vitallium base and 
nickel, chromium, cobalt, iron-base al- 
loys. An important relationship was 
shown to exist between time at tem- 
perature and the resultant ductility at 
fracture. 
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“The Design and Production of Silvey 
Alloy Brazed Joints in Aircraft Strue. 
ture” was the subject of a paper py 
H. A. Smith and P. A, Koerner, Beech 
Aircraft Co. They stated that the re. 
quirement of reliability must be applieg 
not only to the aircraft structure joint, 
but also to the steel components of the 
joint that may be affected by the heat 
necessary for brazing. The proper ep. 
gineering design of a silver brazed joint 
must incorporate correct details in the 
drawing as well as specifying certain 
items of instruction to operating and 
inspection personnel. The brazing op- 
eration may be accomplished either by 
oxygen-acetylene torch or by induction 
heating, but must be done by a certified 
operator. 

James W. Owens, Fairbanks-Morse 
Co. presented a paper entitled “The 
Evolution of Diesel Engine Block Weld. 
ment Design and Fabrication.” He 
warned .management, engineers and 
purchasing agents against the use of 
cost per pound as a basis for compar- 
ing the costs of weldments and cast. 
ings, as castings are usually either 
heavier than their corresponding weld. 
ments, or they may have been intep- 
tionally designed and cast in a namber 
of pieces to reduce foundry and machine 
shop scrap. In so doing, however, the 
cost of subsequent machining or as- 
sembly operations are invariably in- 
creased to the economic advantage of 
weldments, which can be constructed 
in one piece or in a smaller number of 
pieces than the competitive casting. The 
author stated that comparative costs 
should even take into account the time 
lost due to hard spots and the cost of 
shipping the heavier castings as con- 
pared with lighter weldments. To be 
sure that this problem of material and 
process selection is fully understood, he 
listed the major technical, production, 
managerial and sales variables which 
must be considered when decisions have 
to be made as to whether a diesel engine 
block should be a casting or a weldment. 

The author pointed out that because 
of machining requirements and mech- 
anism clearances, it is necessary to ob- 
tain tri-axially close tolerances in all 
component parts of a rough block weld- 
ment. To accomplish this, he has found 
it necessary to resolve a number of 
principles and problems by taking into 
consideration others which are some 
times contradictory when isolated. As 
a result, in order to avoid major struc- 
tural failures, it is necessary to locate 
and remove cracks and minor tears 
from highly stressed areas before and 
after stress relieving, and their removal 
is of more importance than the geom- 
etry of the part or the specification of 
the steel. 

At the annual business session of the 
American Society for Metals A. L. 
Boegehold, head of metallurgy, Re 
search Laboratory Division, General 
Motors Corp., Detroit, was elected 
president of that organization for the 
coming year. 
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TEMPERATURE CONTROL 


Proper temperature control 
is highly important in the 
production of sound castings. 
At C.W.C. the metal tempera- 
tures are constantly checked 
at the electric furnaces and 
the cupola spouts as well as 
the pouring stations. Optical 
pyrometers are used to meas- 
ure the intensity of the metal’s 
heat and the results are sent 
tothe chemical and metallur- 
gical laboratories. (One of 
these instruments is shown in 
the above painting). Even the 
Pyrometers are checked 
several times each day to as- 
sure absolute accuracy. 
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for metal 


The manufacture of castings is a bigger job than is often realized. Suc- 
cessful casting of high quality parts in volume requires experience and 
specialized knowledge every step of the way from raw metals to finished 
product. In the Campbell, Wyant and Cannon foundries, engineering, 
foundry practice and metallurgical control is based on 38 years of 
experience. This, coupled with immense production facilities, provides 
the means for the solution of the most difficult casting problems. 
C.W.C. engineers and metallurgists are ready to apply mod- 


ern casting technique to the development of new preducts. 
Consult them in the early stages of your new product ideas. 


CAMPBELL, WYANT AND CANNON FOUNDRIES 


MUSKEGON, MIGHIGAN 
Henry Street Plant 
Sanford Street Plant 


SOUTH HAVEN, MICHIGAN 
National Motor Castings Div. 


LANSING, MICHIGAN 
Centrifugal Fusing Co. 
Broadway Plant 


AMPBELL, WYANT AND CANNON FOUNDRY COMPANY 


MUSKEGON, MICHIGAN 




















and quality 


Ordering, stocking and handling of screws and washers are all 





simplified when you order SEMS ... for SEMS bring you both washer and 
screw pre-assembled as a single unit. There’s no chance for the washer ue 
to fall off... inventories always balance ... and both parts have matching finish. T 

You can be sure that your workers are using the right size and type of washer 
for it is permanently held under the screw head by the rolled thread. niti 
Yes, SEMS mean simplified methods, improved quality and reduced costs! 


Try them yourself. Send for samples today! tem 


fastener unit 


SEMS are Pre-Assembled Washer and Screw Units in which the 
is held on the Screw by the Rolled Thread and is free 








SEMS ARE AVAILABLE FROM THE FOLLOWING MANUFACTURE 


Chandler Products Corp. Eaton Manufacturing Co. © The National Screw&Mfg.Co.  Scovill Manufacturing Co. Stronghold 
Cleveland, Ohio Reliance Division Cleveland, Ohio Waterville Division Screw Products ln 
Massillon, Ohio New England Screw Co. Waterville, Conn. Chicago, Ill. 


Continental Screw Co. Keene, N. H. 
New Bedford, Mass. The Lamson & Sessions Co. Pheoll Manufacturing Co. Shakeproot Inc. American Screw ( 


Clevelend, Ohie Chicago, Ill Division 4 a Works Providence, & L 


Corbin Screw Division Russell, Burdsall & Ward 
The American Hardware Corp. National Lock Co. Bolt & Nut Co. Steel Co. of Canada, Ltd. Central Serew (0 
New Britain, Conn. Rockford, Ill. Port Chester, N. Y. Hamilton, Ont., Canada Chicago, te 
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Refrigerated Altitude Chamber 





Mm xtension of these limits to —100 F 
Bad +200 F. Rates of cooling and 
yating were calculated to correspond 
» the established rates of climb and 
om (ive. 

Humidity control to simulate all de- 
ees of saturation from desert aridity 
» fog and rain, and means for the crea- 
ion of icing conditions with sleet or 
gow were included in the design speci- 
zations for the chamber. This in- 
jved provisions for the introduction 
water or saturated vapor into the 
ieulating air system of the chamber 
ud supplementary external equipment 
» provide air under controlled condi- 
ions to setups being tested. Aside 
som humidity control, the supplemen- 
ry air source is an essential require- 
ment for the testing of cabin air sys- 
ms. In these installations, air for 



















wbin is taken from a compressor, and 
my require either heating or cooling 
well as pressure regulation. 


the heat exchangers was required to 
fect the desired rapid temperature 


uw fixed conditions. Further specifica- 
tions for a circulating fan were estab- 
ished by provisions for ducting down 
fom the fan outlet to direct air at 
rasonably high velocities over small 
weas for such studies as windshield 
ing and heat exchanger performance. 
The relative merits of mechanical 
refrigeration vs. dry ice as a means of 
ling were carefully analyzed from 
the standpoint of overall performance, 
implicity and reliability of operation, 
uitial cost, and operating cost. The 
mvenience and reliability of operation 
vith dry ice is a strong point in its 
fwor. The only items involved are 
bading the reservoir with cakes of 
wmmercial dry ice, and a _ trivial 
amount of upkeep in the small circu- 
iting pump. A factor of great im- 
tance in the conduct of long tests, 
stly to re-run, is the chance of equip- 
ent breakdown—negligible in the case 
{dry ice refrigeration but a very defi- 
ite possibility with mechanical units. 
The main door, approximately 12 ft 
quare, has the form of a box measur- 
ig some eight ft from front to back. 
This section has two smaller doors, one 
at the front, the other leading into the 
main chamber, thus forming an airlock 
lt ingress and egress during tests. 
The door pivots about a point above 
the front opening and seats against 
nbber sealing strips on the face of the 
thamber. The airlock may be used in- 
eradently as a small altitude cham- 
t (without refrigeration) for physio- 
gical work. 
Six 22 in. diam observation windows 
tre located three on one side at eye 
fel above ground, the other three op- 
Msite at eye level above an elevated 
tttwalk. Smaller windows are provided 


{ 
which the 


is free to 
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(Continued from page 33) 


in the two doors of the airlock and one 
in the center of each of its sides at eye 
level above the ground. Five 18 in. 
diam access glands are located on each 
side of the chamber just above interior 
floor level. These may be used for 
mechanical drives, fluid or power lines, 
and control or measuring circuits re- 
quired in the performance of various 
tests. 

Evacuation equipment includes a re- 
ciprocating pump and 100 hp motor 
drive. The two vacuum inlets to the 


pump are manifolded through a small 
surge tank to an eight in. line leading 
from the chamber. A _ separate two 
in. line connects with the airlock 
through a section of flexible hose. 
The floor and a plywood “ceiling” 
form two longitudinal air ducts, each 
of about nine sq ft cross section and 
each having an opening just inside the 
main door. These ducts lead back to 
a closed section formed by a plywood 
partition slightly forward of the hemi- 
spherical rear portion of the main 
chamber. The fan, located in this sec- 
tion, draws air through the ducts, over 
upper and lower heat exchangers, and 
exhausts horizontally through a 34 in. 





pessurization and ventilating of the | 


A high rate of air circulation over | 


danges and also to maintain uniform- 
ity throughout the chamber when hold- | 




















! | In the realm of forging design and development of proper 


grain flow, Wyman-Gordon has originated many forging 


engine superchargers. 


designs in steel, aluminum and magnesium. Typical of 
the many intricate light alloy forgings made by Wyman- 
Gordon is this aluminum impeller forging for aircraft 


y Standard of the Industry for Sixty Years 


WYMAN-GORDON 


Forgings of Aluminum, Magnesium, Steel 


WORCESTER, MASSACHUSETTS, U. S. A. 


HARVEY, ILLINOIS 


DETROIT, MICHIGAN 








When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 67 





square opening slightly above the cen- 
ter of the partition. Transition ducts 
may be attached at this point to pro- 
vide air at higher velocities over small 


areas as previously described. The 
double inlet centrifugal fan is driven 
by a 150 hp induction motor direct 


coupled to a variable speed magnetic 
clutch with remote operating control 
for regulation over 300 to 
1760 rpm. 

A sublimation tank, fluid pump, and 
heat exchangers comprise the refrigera- 
tion system. The tank, five ft in diam 
and 12 ft high, is made of 0.25 in. 
boiler plate and insulated with 12 in. 
of cork. Fluid is drawn from the bot- 


a range of 


and 
useful 


life... 





tom by a 450 gpm variable speed pump 
and delivered through a five in. line 
to the two heat exchangers. A return 
line discharges the fluid in the upper 
part of the tank from whence it cas- 


cades over the dry ice. The pump 
and lines are lagged with five in. to 
eight in. of cork. A motorized con- 


veyor is employed to lift the dry ice 
blocks to the changing door located in 
the exhaust stack which surmounts the 
tank. 

The heat exchangers, or cooling coils, 
are mounted above and below the fan. 
Conventional construction is used, with 
copper tubes and headers, and alumi- 
num fins spaced four per in. Housed 


It's a good thing to want long life 


and prosperity for an automotive vehicle. There’s no more practical way to 
make sure of it than to specify Aetna Bearings. 

You're familiar with the famous Aetna “T’’ Type Clutch Release Bearing 
—a veteran of long and effective service in the toughest, most gruelling jobs; 
a trusted stand-by of a majority of leading manufacturers. Its distinguishing 


features are permanent alignment of raceways 


no eccentric thrust, no 


chatter, no excessive wear; the oil-impregnated bronze retainer—smooth, 






in lubricant. 
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silent bronze-to-steel contact; and its permanently sealed- 


This dependable sign of a long and useful life is easily 
simply put your problems up to Aetna engineers. 


AETNA BALL & ROLLER BEARING CO. 
4600 Schubert Avenue ° 


In Detroit: Sam T. Keller 
7310 Woodward Avenue « Phone: Madison 8840-1-2 


Chicago 39, Illinois 


BALL & ROLLER © 
BEARINGS 


in each heat exchanger are 18 Calrog 
type electrical heating elements. Theg 
are connected in six groups permitting 


a variable heatin 
Btu per hr for 
or defrosting the 
In a heating cycle 
may be reversed 
cold fluid in a fe 

Operation of a 


g rate up to 738,009 
heating the chambe; 
coils when required 
the refrigerant Pump 
to empty the coils of 
w seconds. 

ll basic equipment jg 


centralized in the control room whie} 
is located above and to one side of the 
rear of the chamber and connects with 
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Altitude Chamber 


Specifications 


Chamber: 


Mutside dimensions of shell 


Io ceraer av aiarecd ah Daeceers lan 53 ft 
eee ee re re . re 
Working space 
Length if naib exe Sipiaue sole 
NONI? ala oc .3.,G'G i ra bm echelon pine. wid aaa 15.5 ft 
Weight, in Ib, of units inside or 
attached to shell 
CRaewiher SWEM  .occcvescccics - 116,00 
Door and counterweights ... 40,000 
Cork INSWALION «.....60000 ‘ 44.009 
Adhesive to install cork.... 6,000 
gt a eae ee 3.00) 
Heating and cooling coils....... 3.0 
Piping, ducting, flooring, baffles, | 
instrumentation, windows, ete 8,000 
220,000 


Material Used: 
shell 


sections 


Chamber 
Cork 


Windows (6) 
Floor 
Baffles 


Performance: 


Temperature 
range 


Air velocity 
Fan volume 


(max) 


Altitude 
Rate of climb 
or dive 


Refrigeration: 
Type 


Capacity 
Pump 
Pump drive 


Heat exchangers 


Heaters 
Vacuum pumps 


Hot Dry Air Sup 


22 lb per min. 
mechanically then 


0.37 in. steel boiler plate 

9.0 in. thick walls; 12 ip 
on door (high density 
cork for support 
shoulders) 

One pane 0.62 in. thick 
five panes 0.25 in. thick 
each window 

2.0 in. redwood 

plywood 


Room to 60 F in 10 
min —60 F to —90F 
in 90 min Room to 
+200 F in 15 min 


75 mph at regular con- 
figuration 


49,000 cfm 


150 mph for special 
studies 

63,000 ft 

Climb (controlled) — to 


50,000 ft in 10 min 


Dive (controlled) at 
7500 fpm, but can be 
set at much higher 
rate. 

Dry ice in acetone 
methanol primar; 
system 

700 gal liquids. 5.0 tons 
dry ice 

450 gpm. Max at —lll 


F input 

15 hp variable speed 
drive ; 

Face area 47 sq ft. Total 
capacity 500,000 Btu 
per hr for 3500 Ib alt 
per min from —9 F 
to —100 F. 

18 “‘cal-rods.” Total c 
pacity 36 kva or 138,- 
000 Btu per hr / 

805 cfm, 2895 cfm or 320 
emf total 


ply: 
Air first cooled to +8 
to —65 F by solid CO, 


dry; then compressed to 100 psi and heated 


to temperature over 


supplied from engi 
eabins or defrost 


400 F. Simulates alt 
nes to heat and pressurize 
wings. 
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“We use Phillips Screws on 27 differ- 
ent products,” Lionel’s chief engineer 
told the Peck Co. investigator, on an- 
other study of assembly savings made 
Tf by prominent manufacturers using 
Phillips Screws. 


UPHILLIPS SCREWS ELIMINATE DRIVER SLIPS 
THAT USED TO COST A HALF MAN-HOUR EACH. 
40,0 | On most parts for Lionel locomotives, 
con | cars, and accessories, the finish is ap- 
300 | plied before assembly, so that a driver 
4 | sip meant disassembling the product 

8,00 | and either junking the part or stripping 
dom | off the paint for refinishing. The time 
lost would average about 12 man-hour 
r plate | per slip. This time is saved since we 


; 2 | switched to Phillips Screws. 
yport 

nice | PHILLIPS SCREWS MAKE DIFFICULT ASSEM- 
_ thie 


n. thick | BLUES EASIER, FASTER. Fastening the mo- 
tor base inside the body of a model 
locomotive is one example. Space here 
is too small to allow holding a screw 

with the fingers. In many assemblies 
* int} the space is too small to permit using 
oom to} even a screw holding attachment. 
min in. | Phillips Screws stay on the driver tip, 
make it a trouble-free, one-hand job. 


soja) | “FINE APPEARANCE OF PHILLIPS RECESS IM- 
PROVES APPEARANCE, and contributes to 
smart, modern design that appeals to 
led) © T our customers.” 


10 min 
lled) at 








- can be f A WEALTH OF ASSEMBLY INFORMATION Fastening motor base to structure of Lionel 
ae : del 182 electri ith Phillips S : 
es isavailable to you in the full report of  Gne push with a spiral driver “nds the 
this independent investigator’s find- thread and sends home the screw without 
Pe 4 2 driver skids, and assembly slow-down. 
ve | ings at the Lionel plant. Send for this 
etone- 


The small flush-type Phillips Screw in the 
-jmar and other reports, on metal, wood, and cussnate pin on this Lionel pereemative seas 
. ow the ornamental Phillips recess adds to 

5 0 tons plastic products. Use coupon. smart, realistic design. 


11f 


at 


speed 


=| PHILLIPS Rofoca SCREWS 









Report No. 12 
ASSEMBLY SAVINGS 





500 Ib ait witH PHILLIPS SCREWS 
m —0F 1 Wood Screws * Machine Screws « Self-tapping Screws * Stove Bolts \ Lionel CORP y 
Total ca- eeeeeees#s#28e?8esee?€@ 





or 138, tlie ° Phillips Screw Mfrs., c/o Horton-Noyes AA-12 
hr oe 100, UR Pheoll Manufacturing Co. e 2300 Industrial Trust Bldg., Providence, R. 1. 
or 320 ¢ Serew Works Reading Screw Co. ° : eens 
m or Atls Bolt & Screw Co. 6 G0 Seana Ganmaal & Ward - Send me reports on Assembly Savings with Phillips Screws. 
Catal Serew Co. Bolt & Nut Co. . Name 
Caner Products Corp. Gund Menstedesing Oo. ip ac vais it acces che ancestastaeeecas cae Oe ee re ee a 
iat oe Screw Co. Milford Rivet and Machine Co. Shakeproof Inc. © COMPONE 5s. 56...cksccese : 
to 4uF in Serew Div. of coment pie dag SaeGnetiiiaten tenders tite. Go. gq, BOT 5. isescenseaiessisesssvecyendenesssvoens tebnubvsntectecarcovecaessonecayeseisorpuvececteuhe z 
id OOo ed | Tet M, Herne: COrP National Screw & Mfg. Co. ‘The Steel Company of Canada, Ltd. © Address... sscssssnstnsesnstinsttntintisetentseninnsenentnnnnnienvanntnee . 
d_ heated en M. Harper Co. New England Screw Co. Sterling Bolt Co. ° e 
tates alt Gann Screw Co. Parker-Kalon Corporation Stronghold Screw Products, Inc. Pe Bh. am. 2a f Bs 
ressurize Sessions Co. Pawtucket Screw Co. Wolverine Bolt Company arr ee fe ee ce Po ee eo ee oe Oe eee ee ee 
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an adjoining general research labora- 
tory. The rearmost upper observation 
window of the chamber, supplemented 
by a 180 deg scanning lens, affords a 
view of test setups or personnel at any 
location in the chamber. 

The Taylor Instrument Companies 
developed the basic control systems, 
utilizing their standard air-operated 
recording temperature and pressure in- 
struments which are panel mounted 
above the observation window. For the 
main chamber provision is made for 
manual control of temperature and 
pressure, either separately or in con- 
junction. Provision is also made for 


automatically increasing or decreasing 
either the temperature or pressure at 
independently adjustable rates to 
stimulate climbs and dives. A similar 
system controls pressure in the airlock 
and is provided with manual and auto- 
matic features. 

The pressure control instruments op- 
erate valves in the large and small 
lines leading from the vacuum pwinp to 
the chamber and airlock respectively. 
Regulation of rate of climb and holding 
at fixed altitudes are accomplished by 
this equipment which also governs dive 
rates by the controlled admission of air 
through by-pass valves in the lines. 








FWD SPEED 


special types. 





ing—more lives and property saved—sum up the power, performance 


and perfection of this FWD triple combination Fire-Fighting Truck. 


Mounted on TUTHILL Alloy Steel Springs, noted for their strength, 
toughness, and dependability, this modern, streamlined unit is the re- 


sult of ninety years’ experience—thirty in trucks—sixty-six in springs. 


Tuthill makes Leaf Springs in standard and 
Submit your Springs prob- 


lems to our Engineers. 


... Plus 
TUTHILL Quality Springs 


FASTER, safer travel; less side sway, less wheel slippage, easier steer- 











TUTHILL 
SPRING CO. 


760 W. Polk St. 
CHICAGO 7, ILL. 











Quality Leaf Springs for Sixty-six Years 
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Filtered inlet air may be taken from 
the atmosphere or from the supplemen. 
tal conditioned air source. A precision 
mercury manometer, calibrated in alti. 
tude, supplements the altimeter and the 
recording instruments. 

Additional instrumentation, primar. 
ily for the supplementary air source, 
is contained in another panel facing 
the control console. Provisions are made 
for indicating and recording tempera. 
ture, pressure, and air flow to test 
setups in the chamber. Push-button 
controls for the compressor and heating 
and refrigerating devices are located 
in this panel which also houses cham- 
ber humidity indicators and the centra] 
equipment for the communication sys. 
tem, 

It may be noted that all of the con. 
trols described above are for operation 
of the chamber and its accessories. In 
general the operator will follow a pre. 
arranged schedule for any test run, 
Through observation of the chamber 
interior and by communication with 
other personnel he can carry out this 
assignment, devoting his attention to 
safety precautions and other necessary 
details. Separate facilities are provided 
for watching and recording the per- 
formance of items being tested. A sta- 
tion at ground level opposite the con- 
trol room utilizes the center observa- 
‘ion window of the chamber. The two 
important permanent installations at 
this point are a manometer for record- 
ing up to 30 simultaneous pressure 
readings and a recorder for 140 ten- 
perature readings between —150 F and 
11850 F. 

A .communication system  intercon- 
nects the control room and observation 
station with the chamber and airlock. 

The breathing oxygen system, for 
personnel in the chamber, comprises 
five aircraft oxygen bottles manifolded 
together, with lines to eight outlets in 
the main chamber and two in the air- 
lock. Each outlet has a pressure regu- 
lator and two instruments—one show- 
ing oxygen delivery pressure and the 
other a blinker signal indicating flow 
rate. As a matter of convenience in 
location and use, the oxygen outlets are 
housed together with the phone jacks 
in each of the ten junction boxes. Oxy- 
gen supply, and delivery pressure at 
the manifold, are checked by instru- 
ments on the main control console. 

To forestall any accidents which 
might arise during the conduct of 
tests at elevated temperatures (for 
example: the operation of combustion 
type cabin heaters) a fire extinguish- 
ing system has been provided. Ten 7 
lb CO, bottles are manifolded to a dis- 
tribution system with six outlets in the 
chamber, each having a conventional 
fusible plug for automatic release. 

In all important respects the actual 
performance of the equipment equals 
(and in many cases substantially eX 
ceeds) the original design require 
ments. For example, a sea level rate 
of climb of 10,000 fpm has been at 
tained, in comparison with the specified 

(Turn to page 74, please) 
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ronze Bearings do not rust or deteriorate in storage. | 
Bunting Cast Bronze Bearings can be withdrawn from stock | 
and installed with the assurance that quality is unim- | 
paired by lapse of time. Our engineers are qualified 
to assist in your bearing design. The Bunting Brass and 
Bronze Co., Toledo 9, Ohio. Branches in Principal Cities. 


BRONZE BEARINGS * BUSHINGS * PRECISION BRONZE 
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Only WARNER 
ELECTRIC BRAKI 


Give you all these 
Time-and-Money-Saving Advanta; 


SIMPLICITY — No other brakes equal Warner Elec-: 
tric Brakes for simplicity of design and construction. 
Full clearance under tractor and trailer. Nothing to get 
knocked off, leak, chatter or freeze. No exposed braking 
equipment . . . no rods to rattle... no tubes to split... 
no troublesome boosters and connections. Easy to install 
...no tapping of manifolds . . .no expensive motor work. 


INSTANTANEOUS, POSITIVE ACTION — Pos- 
itive-acting braking power is developed within the brake 
itself. Because the braking mechanism is e/ectrically 
controlled, there is no time lag. Regardless of distances 
from cab to rear trailer wheels, any amount of stopping 
power is instantly available. 


CONTROLLED BRAKING POWER — Driver 
can pre-set the “Vari-Load” dial on dash so it adjusts 
the electric brakes on the trailer to give correct braking 
to meet road and load conditions. 


SYNCHRONIZED OPERATION WITH EITHER 
AIR OR HYDRAULIC SYSTEMS— WarnerCon- 


troller synchronizes hydraulic or air brakes on tractor 
with Electric Brakes on trailer. Regular tractor foot 
pedal then operates both systems together. 


ALL-PURPOSE CONNECTION — One rugged 
Electrical Cable Connection provides contacts for 
Brakes, Running and Parking Lights, Stop and Turn 
Signals—ALL electrical contacts. As easy to plug in 
as a radio. 


Engineered to meet the 


Specific Needs of Trailer Braking 










UNMATCHED ECONOMY — Warner Electric Brakes 
are inexpensive to install due to their simplicity. Usg 
only as much current as tail light. The most importan 
economy factor is that they require minimum of | 
vicing thus preventing costly delays and tie-ups 0 
trailer equipment. 





PROVED DEPENDABILITY — Warner —_ 
Brakes have been performance-proved by leading tra 
tor-trailer fleet operators during many years of efficient 
trouble-free service — also on thousands of militan 
vehicles. It is noteworthy that 80% of all pore 
equipped trailing vehicles purchased by the governmen 
during World War II — had Warner equipment. 


GREATER SAFETY — When both the tractor an 


trailer are equipped with Warner Electric Brakes theit 
instant “stopping power” under absolute control assures 
greater safety. All brakes “come in” at the same time 
but with various amounts of power. Therefore, ref 
trailer wheels get the effect of coming in first — a 
the tendency to skid or jack-knife is prevented, thi 
giving protection to driver and load — and avoiding 
costly repairs and tie-ups of equipment. 








For best performance and customer satisfaction, standat 
ize on Warner Electric Brakes for your trailers. Wi sr. toq. 
for illustrated literature explaining all their advantagts} “ting ec 


WARNER ELECTRIC BRAKE MFG. COMPAN 
BELOIT, WISCONSIN 


Spectalists in the manufacture of Electric Trailer Brakes since y 
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The Warner Electric Brake 
is a simple mechanical brake, 
operated by an electro-magnet 


and armature disc. Each wheel 





is a complete brake unit. The 
braking power is generated 
within the brake itself. A 
wire to the battery and a con- 
troller complete the system 


— famous for its simplicity. 
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Just a few flexible wires from 
truck battery to brakes. 


- and , Sturdy cable connection from 
theid ) : ya truck fo trailer makes all elec- 
a trical contacts. 


sures 
time 
real 
- and 


thu 


if? om 


{Ch wy. 
Wi Vori-Load”’ dial on dash for pre- 
rages iting correct braking power. ec | 


AN Controller operates trailer’s elec- 
tric brakes in unison with truck's 
hydraulic or air brakes. 
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with the Profilometer 


Here are a few of the ways in which the Profilometer can increase 
production efficiency in your plant 


Reduce machining time. 
The Profilometer enables you to stop machining as soon as a 
satisfactory finish has been obtained. The Profilometer also 
enables control of the finish produced by intermediate opera- 
tions. The finish left by such operations has a pronounced 
effect on the — with which final operations bring a part 
to size and final finish. 


Reduce number of machining operations. 

With the Profilometer, the manufacturer can often make one 
machining operation do the work previously requiring two 
Or more operations. Likewise, less expensive or faster machin- 
ing methods may often be substituted for slower more costly 
ones, gaining efficiency at no sacrifice of quality. 

Produce fewer rejections unacceptable because of poor finish. 
With the Profilometer in the shop, production of substandard 
finishes can be caught as soon as it occurs and remedied before 
the parts get to final inspection. 

Increase control of all machining operations. 

The Profilometer aids in the determination of proper feeds 


and speeds, and in determining the frequency of wheel redress- 
ing and tool resharpening. 


A demonstration of the Profilometer in your plant will indicate  « 
its application to your work. Write us to have our representa- 
tive call. Catalog on request. 


Profilometer is the trademark registered with the U. S. Patent Office indicating 
Physicists Research Company’s brand of surface-roughness me asuring equipment. 


PHYSICISTS RESEARCH COMPANY 


ANN ARBOR, MICHIGAN 








minimum of 7500 fpm. A ceiling of 
well above 60,000 ft has been reached, 
Runs of extended duration have been 
made at temperatures in the neighbor. 
hood of —100 F and +200 F, with 
excellent uniformity throughout the 
chamber and constancy over the time 
periods involved. 


Looking Forward to 
Future Automobile Engines 


(Continued from page 36) 


There is already a growing tendency 
on the part of truck and truck body 
manufacturers to increase the pay load 
by using lighter metals. We have seen 
this in small jobs and large jobs for 
bodies, and we have seen aluminum 
chassis structures in trucks designed 
exclusively for timber operations in 
the Northwest. Trucks are thus arriv- 
ing at one-ton of pay load for one ton 
of truck, whereas passenger cars have 
one ton of car for from 0.228 to 0.85 
of a ton pay load. 

When car weights are balanced to 
four-tenths of a ton pay load we may 
obtain some interesting pictures. This 
would mean 1900 lb for five passenger, 
2400 lb for six passengers, and 3400 lb 
for luxury jobs. The 2600 lb car is al- 
ready on the American scene, and ap- 
parently are well engineered because 
they are mighty good jobs. In the 
hands of relatively low volume pro- 
ducers they put their manufacturers in 
a competitive position from a cost 
standpoint. This will hold as long as 
the weight is engineered out of the ve- 
hicle. The old fallacy preached by all 
that we only save cost at the raw mate- 
rial price no longer holds. In fact it 
never did, we just believed it because 
the trend of the times called for weight 
and size. In Europe we have some fair 
cars without aluminum that carry five 
passengers at 2200 lb and these de- 
signs are eight to ten years old. I 
think we can predict in three year’s 
time satisfactory automobiles for five 
passengers weighing 2000 lb. Present 
cars average 33 to 35 lb per hp avail- 
able. A 2000 lb car would be happy 
with a 65 hp engine and would equal 
present day performance. With the 
same rpm per mile this would probably 
show 25 to 30 per cent fuel consump- 
tion improvement. This would put the 
consumption at 30 mpg. However, it 
is fair to assume that work will pro 
ceed on minimizing the total surface of 
the car and correcting the front end 
for aero-dynamics and relieving the 
drag at the rear end. This would bring 
the mileage up to 40 mpg if we apply 
all we know to the engine for burning 
lean mixtures. 

(End of Part III. Part IV, the com 
cluding installment, will appear in am 
early issue of AUTOMOTIVE AND AVIA 
TION INDUSTRIES). 
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Comparing CLUTCH HEADS with other recessed head 
and slotted head screws, they testify they have found: 


Higher Visibility Cuts Cost 3 Ways ... saving “‘break-in” period for new operators; 
substituting sureness for hesitation; inspiring higher speed born of confidence. 





Chewed-Up Heads Eliminated by dead-center entry with the Center Pivot column, 
preventing driver canting and making straight driving automatic. 


Slippage Hazard Reduced to Zero by ciutcH HEAD’s all-square driving engagement 


and absence of “‘ride-out’’ as set up by tapered driving with other type screws. 


A Fatigue Factor Disposed Of because non-tapered driving lets the screw ride home 
without the application of exhausting end pressure to combat ‘‘kick-out.”’ 


Up to 214,000 Screws Driven continuously and without interruption for recondition- 
ing by the Type ‘‘A”’ Bit .. . tool economy they describe as ‘‘unheard of.”’ 





; The Lock-On Surmounts Hurdles of inside reaching by uniting screw and bit as a unit 
. in assembling and also in ‘“‘un-buttoning”’ the job in the field. 


Like to check these features? ...then send for screw assortment and sample Type “A” Bit 











Screwdriver 
Operation 


for emergency adjustments checks 
out “headaches’’ in field service... 
that any flat blade reasonably 
accurate in width will do, thickness 
being a secondary consideration. 


60-Second 
Bit Reconditioning 


saves time and money...a brief 
application of the end surface toa 
grinding wheel sufficing to re- 
store this Type ‘‘A’’ Bit to original 
efficiency, time and time again. 








the con- 


r in a | UNITED SCREW AND BOLT CORPORATION 


p AVIA 


CLEVELAND 2 CHICAGO 8 NEW YORK 7 


DUSTRIES December 1, 1946 When writing to advertisers please mention AUTOMOTIVE and AviATION INDUSTRIES 75 








avaaaa 





New Production Equipment 


(Continued from page 48) 


of equal amounts to the upper and 
lower V-block jaws of the vise. One of 
the racks is integral with the hydraulic 
cylinder plunger rod. Vertical align- 
ment is maintained by mounting each 
of the jaws of the vise on hardened and 
ground adjustable ways. 

The jaw opening for loading is ad- 
justable to maintain minimum travel of 
the clamping V-blocks, thereby making 
the clamping of the stock practically 
instantaneous. 








by 


Variable Speed Drive Attachment Offers 
Instant Speed Control for Drill Press Work! 


Now you can adjust drill press speeds from 
high to low—or any intermediate speed—as 
easily as shifting gears in your car! The Era 
Variable Speed Drive Attachment enables the 
operator to provide the correct speed for 
large or small drills by merely moving a lever. 
This saving in time results in greater work 
volume,better work, and lower productioncost. 
The Era Attachment fits all popular makes of Drive 


% Ingenious New 

| Technical Methods 
To Help You 

J Simplify Production 

" 


The drill head is of the cartridge type 
with high precision ball bearings, and 
travels on hardened and ground adjust- 
able ball-bearing ways. The drill has 
three speeds, 1250, 2400, or 5200 rpm, 
obtained through a V-belt step pulley 
drive from the spindle drive motor. An- 
other motor drives the gear-type hy- 
draulic pump through a flexible connec- 
tion. The spindle chuck has a center 
drill capacity of from A-1 to J-2 (% 
to % in. OD). 



















Era Variable Speed 





drill presses, and is easily installed without 


the necessity of drilling holes or changing 


present equipment. 


To also help save time on the job, many 
plant owners make chewing gum available to 
workers. Chewing gum seems to make work 
go easier, time go faster. Wrigley’s Spearmint 
Gum may be used even when both hands are 
busy, eliminating work interruptions, and thus 
promoting greater safety for the operator. 
You can get complete information from 


Era Meter Co 


3940 N Kilpatrick Ave., Chicago $1, Il. 
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Detroit center drilling machine 


HE ALLIS-CHALMERS MFG. CO., Mil- 
waukee, Wis., is now producing a 
complete line of outdoor weatherproof, 
totally enclosed motors in the larger 
sizes ranging up to and above 2000 hp. 
Principal change in the new line of 
motors in the larger ratings is a com- 
plete redesign of the ventilation heat- 
transfer system. All air passages are 
practically self-cleaning and pockets in 
which water or liquid might be trapped 
have been eliminated. Air passage tubes 
can be easily cleaned with a brush or 
an air or water hose. 


A PENDANT pull station control, a com- 

pletely new system of control de- 
signed specifically for floor-operated 
cranes, has been developed by the Con- 
trol Division of the General Electric 
Co., Schenectady, N. Y. Furnished for 
use on alternating or direct current 
with motors up to 15 hp at 220 volts, 
the new control system can be used on 
cranes ranging in size from simple 
hoists to three-motion bridges. 

The new control system consists of a 
small magnetic control panel mounted 
on the crane and connected by a cable 
to a pendant station which is suspended 
from the crane. It provides five-point, 
time-delay speed control for smooth, 
fast control of the crane movements. 
Because time-delay acceleration is pro- 
vided in the pendant pull station, accel- 
erating relays are unnecesary, and 
therefore the size of the control panel 
is reduced. 

The pendant station has one handle 
for each direction of crane motion. To 
operate a particular crane motor o 
crane motion, the corresponding handle 
is pulled. As the handle is pulled out, 
the crane motor accelerates to the speed 
indicated by the position of the handle 
in the operator’s fingers. All crane 
motions can be controlled with one 
hand. 

Several protective features are in- 
cluded in the new system, such as al 

(Turn to page 78, please) 
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New Production Equipment 


(Continued from page 48) 


of equal amounts to the upper and 
lower V-block jaws of the vise. One of 
the racks is integral with the hydraulic 
cylinder plunger rod. Vertical align- 
ment is maintained by mounting each 
of the jaws of the vise on hardened and 
ground adjustable ways. 

The jaw opening for loading is ad- 
justable to maintain minimum travel of 
the clamping V-blocks, thereby making 
the clamping of the stock practically 
instantaneous. 





The drill head is of the cartridge type 
with high precision ball bearings, and 
travels on hardened and ground adjust- 
able ball-bearing ways. The drill has 
three speeds, 1250, 2400, or 5200 rpm, 
obtained through a V-belt step pulley 
drive from the spindle drive motor. An- 
other motor drives the gear-type hy- 
draulic pump through a flexible connec- 
tion. The spindle chuck has a center 
drill capacity of from A-1 to J-2 (% 
to % in. OD). 





Ingenious New 


|| Technical Methods 


To Help You 


Simplify Production 


Variable Speed Drive Attachment Offers 
Instant Speed Control for Drill Press Work! 


Now you can adjust drill press speeds from 
high to low—or any intermediate speed—as 
easily as shifting gears in your car! The Era 
Variable Speed Drive Attachment enables the 
operator to provide the correct speed for 
large or small drills by merely moving a lever. 
This saving in time results in greater work 
volume,better work, and lower productioncost. 
The Era Attachment fits all popular makes of 
drill presses, and is easily installed without 
the necessity of drilling holes or changing 


present equipment. 


To also help save time on the job, many 
plant owners make chewing gum available to 
workers. Chewing gum seems to make work 
go easier, time go faster. Wrigley’s Spearmint 
Gum may be used even when both hands are 
busy, eliminating work interruptions, and thus 
promoting greater safety for the operator. 
‘ You can get complete information from 


Era Meter Co. 


3940 N. Kilpatrick Ave., Chicago 41, Il. 
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Detroit center drilling machine 


HE ALLIS-CHALMERS MFG. CO., Mil- 
waukee, Wis., is now producing a 
complete line of outdoor weatherproof, 
totally enclosed motors in the larger 
sizes ranging up to and above 2000 hp. 
Principal change in the new line of 
motors in the larger ratings is a com- 
plete redesign of the ventilation heat- 
transfer system. All air passages are 
practically self-cleaning and pockets in 
which water or liquid might be trapped 
have been eliminated. Air passage tubes 
can be easily cleaned with a brush or 
an air or water hose. 


A PENDANT pull station control, a com- 

pletely new system of control de- 
signed specifically for floor-operated 
cranes, has been developed by the Con- 
trol Division of the General Electric 
Co., Schenectady, N. Y. Furnished for 
on alternating or direct current 
with motors up to 15 hp at 220 volts, 
the new control system can be used on 
cranes ranging in size from simple 
hoists to three-motion bridges. 

The new control system consists of a 
small magnetic control panel mounted 
on the crane and connected by a cable 
to a pendant station which is suspended 
from the crane. It provides five-point, 
time-delay speed control for smooth, 
fast control of the crane movements. 
Because time-delay acceleration is pro- 
vided in the pendant pull station, accel- 
erating relays are unnecesary, and 
therefore the size of the control panel 
is reduced. 

The pendant station has one handle 
for each direction of crane motion. To 
operate a particular-crane motor or 
crane motion, the corresponding handle 
is pulled. As the handle is pulled out, 
the crane motor accelerates to the speed 
indicated by the position of the handle 
in the operator’s fingers. All crane 
motions can be controlled with one 
hand. 

Several protective features are in- 
cluded in the new system, such as an 

(Turn to page 78, please) 
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«+ « METAL PARTS 
ARE MORE EASILY 
FINISHED WHEN 

CLEANED IN A 






















































METAL PARTS WASHER 








Whether the finishing operation is enam- 
eling, lacquering, machining, plating or 
inspecting, your washer must do a perfect 
cleaning job. The Blakeslee Metal Parts 
Washer is especially adaptable for clean- 
ing between operations and prior to in- 
spection . . . Continuous and batch type 
metal parts washers are familiar equip- 
ment throughout the automobile and avi- 
ation industries, as well as all other metal 
Write today for FREE _ fabrication fields. 

booklet on Blakeslee 

Metal Parts Washers to 


answer your particular 
cleaning problems. 








































































BLACOSOLV 


DEGREASERS AND SOLVENT 














NIAGARA 


METAL PARTS WASHERS 














G-E crane control 


emergency stop button which instantly 
cuts off the power from all crane motors, 
Operation cannot be resumed until this 
stop button is manually restored to the 
“on” position and the monetary-contaet, 
reset button is depressed. The reset 
button prevents false operation after 
overload or undervoltage condition. 





HE SUPER TOOL CO., 21640 Hoover 

Rd., Detroit 13, Mich., and Glendale, 
Cal., offers a full line of standard car- 
bide tipped cutters in the plain, side, 
half side, shell and face mill forms. 
These cutters, available from stock in 
all standard sizes, are designed specifi- 
cally for milling cast iron. 

For most effective high speed milling, 
standard inserted blade cutters with 
solid carbide blades are recommended 
by the manufacturer. High production 
rates and excellent finish are claimed 
for these tools. 


TRANSVERSE testing machine, Model 

TR-1, with a capacity up to 10,000 
lb, hydraulically operated, has been an- 
nounced by Steel City Testing Labora- 
tories, 8843 Livernois, Detroit 4, Mich. 
It is said to be highly sensitive and is 
adaptable to making transverse tests 
with equal accuracy and efficiency on 
various specimens up to its full ca- 
pacity. The load is applied automati- 
(Turn to page 82, please) 









eee 









.. for over 40 years 
THE PIONEER 
MANUFACTURER OF 


AUTOMATIC CHUCKING- EQUIPMENT 
POTTER & JOHNSTON MACHINE CO, 


PAWTUCKET, RHODE ISLAND 
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Philadelphia 40 ... 38 

















Ducommun Metals & Supply Company, 4890 South Alameda, Los Angeles 


ae 


9 Cap Screws 


“Danly Knurled”’ is noted for high quality and 
accuracy. Specify it by name ‘‘Danly Knurled.” 


DANLY MACHINE SPECIALTIES, INC. 


2100 South 52nd Avenue « Chicago 50, Illinois 


Milwaukee 2.....+.-- 111 E. Wisconsin 
Detroit]6 ....++- 1549 Temple Ave. 
Cleveland14 ...+-- 1550 E. 33rd St. 
Doyfon 2 ...2e-- 990 E. Monument 
Rochester 4 .....- 16 Commercial St. 

58 Pulaski Ave. © Long Island City] .... 47-28 37th St 
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GET THE PRODUCT ON 
THE MARKET FASTER 


For the shortest distance between design and finished 
product look into Celanese fast-molding thermoplastics. 
These tough, colorful synthetics mold to accurate dimen- 
sion—with high-lustre mold finish that cuts buffing time to 
a minimum. Metal inserts and molded-in threads reduce 
assembly operations. 


THE CELANESE FAMILY OF THERMOPLASTICS INCLUDE 


the toughest thermoplastic commercially produced 
the widest color selection 

the clearest crystal-clear cellulosic plastic 

the most flame-resistant cellulosic plastic 

the most brilliant mold finish of any thermoplastic 
the fastest-molding thermoplastic 

the greatest number of molding formulations 


Before planning a product, get together with the Celanese 
Technical Service Staff. It is equipped to offer sound and 
impartial advice—to furnish latest field test information— 
to point out where product designs can benefit by exact 
knowledge of how a plastic material will stand up in serv- 
ice. Celanese Plastics Corporation, a division of Celanese 
Corporation of America, 180 Madison Ave., N. Y. 16, N.Y. 


*Reg. U.S. Pat. Off. 
+t Trademark 


FORTICEL* CELLULOID* 
LUMARITH* VIMLITE* 


. AVAILABLE TO EXECUTIVES AND MANU- 
FACTURERS: 87 illustrated the 
CELCON IRS 6 pos Sorted bck ne 
Please request on your company letterhead. 
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DEPENDABLE CASTINGS 
ENGINEERED TO YOUR NEEDS 


In addition to making castings in ALL ferrous metals 

gray iron, Gunite, malleable, and steel—we have an 
engineering and metallurgical staff thoroughly familiar 
with performance requirements. Our customers are in- 
vited to take advantage of our broad experience, based 
on 90 years in the foundry business, to help in selecting 
the correct material specifications for attaining better- 
than-expected results. We show here items of particu- 
lar interest to automotive manufacturers — Cylinder 
Liners, Brake Shoes, and Brake Drums. Drums are 
completely finished in our own machine shop. Let us 
quote on your requirements. 


MADE BY 


GUNITE FOUNDRIES 


ROCKFORD, ILLINOIS 








—FELT— 


Nothing but FELT will hold lubricants 
always ready for distribution to friction 


points ... on the spot or from ’way back. 


New York 
Cleveland 


American Felt 
Company 


TRADE MARK 


General Offices: 


Los Angeles 


GUNITE CASTINGS...FOR TRUCKS, TRACTORS, TRAILERS, and BUSES 


Steel City transverse testing machine 


cally, at speeds to suit the operator. 

A specially constructed gage with 
maximum indicating hand is supplied 
which remains stationary when the 
specimen breaks, permitting the opera- 
tor to get accurate readings even 
though he is not looking at the dial 
when the ultimate breaking point is 
reached. 


WP ayco MANUFACTURING Co., 3911 §. 
Prairie Ave., Chicago 15, IIl., has 
placed on the market a high-speed pro- 
duction chuck for drill presses and hand 
power tools which permits quick tool 
changes without stopping the machine. 
Utilizing the principle of centrifugal 
force to move a ground and hardened 
driver into the adapter slot, the chuck 
operates in all positions at any speed. 
An upward movement of the outer 
sleeve of the chuck releases the cen- 
trifugal driver, permitting withdrawal 
of the adapter and tool. When the next 
| tool and its adapter are in place, 4 
| (Turn to page 85, please) 








GLENVILLE, Conn. 
Detroit Philadelphia 
San Francisco Dallas 


Chicago St. Louis 


Seattle 











THE SHORE INSTRUMENT & MFG. CO. 
Van Wyck Ave. and Carll St., Jamaica, New York, N. Y. 


HARDNESS TESTING 


The STANDARD SCLEROSCOPE (Now 
highly Improved) for more than twenty 
years has made good and is still used for 
doing the world’s hard work in testing. 
In general use for specifications pur- 
poses. Simple, Sturdy, Comparatively 
Inexpensive. Illustrated bulletins free. 
FOR QUALITATIVE AND QUANTITA- 
TIVE HARDNESS MEASUREMENT 
under Static Pressure, the MONOTRON 
is the only machine now available. Oper- 
ative up to over 2000 Diamond Brinell. 
Avoids errors due to spring in test 
pieces. Takes readings with the load on, 
avoiding reversal lash errors. No setting 
to zero. Operates at highest Speed. Has 
solved many old laboratory and shop 
problems. We also make the Durometer 
for testing the hardness of rubber. 
Comprehensive bulletins free. 


Agents in all Foreign Countries 
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St. Aubin Ave. Plant 


-\ | 


>) TWO MODERN PRODUCTION 


HEAT - TREATED . RAY DAY PISTONS 
CASTINGS Alj SINCE 1925 


Walton St. Plant 


DOUBLE AA BRAND 
ALUMINUM CASTINGS 4m IMMEDIATELY AVAILABLE — Complete 


LABORATORY CONTROLLED facilities for volume production of Ameri- 
ca’s finest heat-treated aluminum alloy 
castings ... sand and permanent mold 


... any size and shape. 


TELEPHONE TR. 1-8000 1447 ST. AUBIN AVE. DETROIT 11, MICHIGAN 
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Your machine parts can be made at lower 
cost from J&L Cold Finished steel because 
it is uniform. This means faster cutting 
speeds, less tool wear for you. 

At J&L, steel for cold finishing is made 
expressly for that purpose. The required 
quality and grade are specifically outlined 
when the iron is made in the blast furnace, 


converted into steel at the Bessemers or 















open-hearth furnaces and rolled into bars 
or special shapes. The long experience of 
Jones & Laughlin in the production of Cold 
Finished steel from the time the process 
was invented by them further assures the 
uniform quality of the product —a quality 
that will enable you to step up your pro- 
duction of accurate machine parts. Write 


for further information. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 
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Rayco chuck 


downward movement of the sleeve re- 
leases the centrifugal driver and the 
too] is ready for work. Tool changes 
can be made in 3 seconds with the 
power tool operating anywhere in speed 


ranges up to 20,000 rpm, it is said. 


TUDEBAKER MACHINE CO., 1221 S. 9th 
Ave., Maywood, IIl., is introducing 
two new air-powered, all-steel welded 
construction arbor presses. They are 
identified as the Hurricane Six and the 
Hurricane Eight. 

Double acting air cylinders are used 
on both models. The Hurricane Six de- 
yelops one ton ram pressure on the 
down stroke at 80 lb air line pressure 
and one ton on the up stroke. At 120 
lb air line pressure the Hurricane Six 


+7 





Hurricane Six arbor press 


levelops 1% tons ram pressure on both 


the down and up strokes. The Hurri- 


‘ane Eight develops two tons ram pres- 
sure on the down and up strokes at 80 


‘0 air line pressure and three tons at 


120 lb air line pressure. 

These air presses provide up to 200 

sharp punch press ram blows per min- 
ute; however, the ram can be regulated 
slow squeezing action if 
lesired, 
The ram pressure can be _ preset 
rm a few pounds to the maximum 
and the stroke can be regulated from a 
lew thousandths to 6 in. 


AVIS AND THOMPSON CO., 6411 W. 

_ Burnham St., Milwaukee, Wis., has 

‘signed and built a special-purpose 
(Turn to page 86, please) 
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These Special Fastenings and Parts were selected from thousands of items 
we are continually producing to convey an idea of the extensive range of 
our service. 


If you are now using standard fastenings that are not fully satisfactory for 
the purpose, send us full particulars and we will gladly recommend Specials 
designed specifically for your particular application. Specially designed fasten- 
ings often eliminate extra parts and assembling operations while strengthening 
the assembly. , 

Special equipment, representing the latest improvements in high speed, 
precision machinery, together with experienced engineering talent assure the 
most precise, efficient Specials that can be produced. Send samples, specifica- 
tions or blue prints for quotation. 


50% SAVINGS 
HOLTITE 


—— PHILLIPS-— 
Recessed Head Fastenings 


As bit cannot slip from recessed 
head, spiral and power drivers 
can be safely used, even on fin- 
ished parts, to cut your fastening 


CONTINENTAL | 
Ea SCREW CO. 


For regular fastenings select your 
requirements from the complete line of 
HOLITITE standard screws, bolts, nuts 
and allied fastenings, furnished with 
slotted head or HOLTITE-Phillips 
Recessed Heads. 
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MASS., U.S.A. 








machine of the index type for milling 
and spinning shafts. 

It has eight stations for rough and 
finish milling one end of steering shafts 
and deburring and spinning a rivet 
head on the ends of these shafts for 
holding the steering worm. 

Design of this machine incorporates 
chain clamping of the indirect type 
which leaves the operator free to load 
and unload pieces as the stations pass 
him. This method of clamping insures 
positive clamping which is readily ad- 
justable for any desired tension. Being 
of the indirect type it eliminates any 
possibility of marring the work pieces. 


Davis and Thomp- 
son milling and 
spinning machine 





This is How 












‘STROM BALLS are 









A heading machine 
cutting sections from 
heated steel rods 
and compressing 
them in a die 
to a rough 
spherical shape 





The steel is carefully chosen and inspected, even 
before it gets to the heading machine. After being 
“born” here, balls are carefully “brought up,” through 
a long series of grinding and lapping operations, 
to the unbelievably high standards of finish, sphericity 
and precision which have made Strom Metal Balls 
the standard of Industry. Strom Steel Ball Co., 1850 
South 54th Avenue, Cicero 50, Illinois. 


trot] BALLS © Serve Industry 


Largest Independent and Exclusive Metal Ball Manufacturer 
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After the machine has been fully 
loaded each indexing of the fixture de- 
livers a finished piece to the loading 
station ready for removal and replace. 
ment with a rough piece. 

Heads of the machine are fed hy- 


draulically while all other functions 
are performed electrically. Machine js 
fully adjustable and equipped with 
safety features. 


NEW type of collet chuck for use on 

all hand screw machines and en- 
gine lathes up to 1-in. capacity is a re- 
cent development of Modern Collet & 
Machine Co., 401 Salliotte St., Ecorse 
18, Mich. Known as the Almco Jet- 
Type collet chuck, this unit embodies 
an entirely new operating principle and 
is said to offer the following ad- 
vantages: 

Gripping pressure of the collet is ad- 
justable in 12 positive steps from zero 
to 15,000 lb. Thus thin-walled tubing 
can be held without distortion, and bar 
stock is held without slippage for hog- 





Almco collet chuck 


ging cuts up to the full power of the 
machine. 

The collet is closed by spring action 
with positive, uniform force, and 's 
opened by a compressed air jet (100 
psi line pressure). This design elim 
nates all danger of the chuck opening 
in case of failing air pressure. There 

(Turn to page 90, please) 
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CES THE FUTURE 


Le 


Never before has equipment “know-how” been cial equipment units stand 38 years of “know- 
soimportant as it is today. Spiraling prices,fluctu- how”—38 years of designing and building, in 
ting conditions, the off-balance state of supply | peace and war and postwar periods. 


and demand—all these combine to put tremen- — pyore jg a body of seasoned experience which 


may help to solve your postwar problems. You, 
too, face the future. 


dous pressure on men who are responsible for 
maintaining competitive values in their products. 


Behind AC’s wide variety of standard and spe- Your inquiries are solicited. 


BUILDERS OF THESE QUALITY PRODUCTS 


AIRCRAFT SPARK PLUGS - AIR CLEANERS - AMMETERS - CARBURETOR 
INTAKE SILENCERS - CARBURETOR INTAKE SILENCER AND AIR CLEANERS 
DIE CASTINGS + DIE CASTING MACHINES - BACK FIRE DEFLECTORS 
FLEXIBLE SHAFT ASSEMBLIES - FUEL OIL FILTERS - FUEL PUMPS - FUEL 
AND VACUUM PUMPS - GASOLINE GAUGES - GASOLINE STRAINERS 
IGNITION CABLE TERMINALS - INSTRUMENT PANELS - LUBRICATING OIL 
FILTERS + OIL FILTER REPLACEMENT ELEMENTS AND CARTRIDGES - AIR 
GAUGES + OIL GAUGES - RADIATOR PRESSURE CAPS - REPLACEABLE AIR 
CLEANER ELEMENTS + AUTOMOTIVE SPARK PLUGS ~- SPARK PLUG 
CLEANERS + SPARK PLUG GAPPING TOOLS + SPARK PLUG TESTERS 
SPEEDOMETERS + TACHOMETERS - THERMO GAUGES - VACUUM PUMPS 
















Ac SPARK PLUG 
DIVISION 
GENERAL MOTORS 
CORPORATION 
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WHEEL RESET MECHANISM 


for hydraulic straight infeed eliminates a very 
common cause of work spoilage. On the Landis 
Type H the wheel is automatically reset upon 
the conclusion of either grinding cycle, straight 
infeed or traverse. 


f 
{ 3 ts 
1} < 


D..* ~~) | 

a, ‘ii i | 

SN AY PE AILS 
' 


,. 


ELECTRIC CONTROLS 


are all conveniently grouped at the left-hand 


" side of the bed. A master start button serves as 


a work jog. A master stop button provides extra 
safety. Conveniently located selector switches 
control coolant flow and work speed. 


LANPIS TOOL 





When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES ff Decen 






4” TYPE H 
PLAIN HYDRAULIC 
GRINDER 


@ AUTOMATIC GRINDING 
CYCLES 

@ WHEEL RESET MECHANISM 

@ GROUPED ELECTRIC CONTROLS 

@ AUTOMATIC WORK ROTATION 
AND COOLANT FLOW CONTROL 

@ AMPLE LEG ROOM 


ALG er eee 
LK See 
YWPO 0 So 
~ fren | | 
y! lo] | 

SMOOTH HYDRAULIC POWER 
is provided by a hydraulic system powered by 
direct connected motor driven oil pump. The 
machine base forms an oil reservoir, thus saving 


space and making possible more compact de 
sign of the unit. 





NDIS TOOL COMPANY |W. 











CIWHEEL DRESSER... |.) iy 
Sin ens i 


IN GRINDING SMALL PARTS 


For superior finishes and maximum production when 
grinding small parts, it’s essential to have a free cutting 
face on the grinding wheel, and that the wheel remain 
concentric and parallel. However, the time necessary 
to break the setup and dress the grinding wheel can 
eat a big hole in your production schedule. 

To speed grinding wheel dressing and maintain su- 
perior finishes, on the Landis 4" Type H Plain Hydraulic 
Grinder, a new built-in, hydraulic grinding wheel dresser 
can be supplied. It trues and dresses the wheel at one 
and the same time, without breaking the setup. All the 
operator does is set a dial and click a switch. 

A cutting diamond traverses hydraulically across the 
face of the wheel and quickly sharpens it. In a matter 

of minutes the grinding wheel is “dressed” and true 
this view of the new Landis Built-In Hydrau- and the machine is ready for more work. 
lic Wheel Dresser shows the diamond in 
dressing position, the method of directing This wheel “dressing” unit is the latest addition to 
ae ae satan unaalacen tum the long list of exclusive LANDIS TOOL features that - 
make the LANDIS TOOL Type H so productive in turning 
out small parts up to 1/2" with superior finishes. Other 
special LANDIS TOOL features of this grinding machine 
include, VARIABLE VOLTAGE HEADSTOCK DRIVE, MI- 
CROSPHERE WHEEL SPINDLE BEARINGS, ANNEALED 















| CENTERLESS GRINDERS too, sy 
| LANDIS TOOL ...oF ourtstaNDING 














NER CASTINGS AND DYNAMICALLY BALANCED PARTS. If 
| NEW DESIGN. WRITE FOR CATALOG T44 ‘ 3 . , 

ed me ! you would like full details on this modern grinder, ask 

Bet for your copy of Catalog A 44. 39 

act de 








LANDIS T6¢'. 





NYIWAYNESBORO, PENN 
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WASHERS 


STANDARD AND SPECIAL 


Every Type 
Every Material 
Every Purpose 
Every Finish 
Over 22,000 Sets of Dies 


STAMPINGS 


OF EVERY DESCRIPTION 


Blanking 
Forming 
Drawing 
Extruding 
Let us quote on 
your requirements. 


is no contact between the air nozzle ang 
the chuck—hence no wear; and the 
chuck can be opened in any position if 
stationary, or at any speed up to the 
maximum speed of the fastest ma. 
chines. 

The collet is positively positioned jn 
the chuck, and cannot loosen or change 
adjustment with rotation in either qj. 
rection. Collets are quickly changeg 
from the front of the chuck, and are 
available in all sizes to 1 in. maximum, 
round, hex and square. 


TT NEW HILL radius grinding fixture 

made by Hill Machine Co., 1032 Mu. 
berry Street, Rockford, Ill., grinds ra. 
dius side milling cutters to a true 
radius through any arc up to 180 deg, 
blending the radius into the straight 
lands. It takes cutters up to 6 in, 
diameter. 

The fixture is mounted on a standard 
tool and cutter grinder and holds the 
cutter in the proper. relation to the 
grinding wheel so that the radius js 
ground by rotating the spindle of the 
fixture with the hand wheel for each 
tooth of the cutter. A straight grinding 


WROUGHT WASHER MFG. CO. 


THE WORLD’S LARGEST PRODUCER OF WASHERS 
2212 SOUTH BAY STREET e MILWAUKEE 7, WISCONSIN 








Hill radius grinding fixture 





speed up 


sheet handling 


wheel is used with the face of the 


with Safety 
for Men and 
Materials 


USE ALL 3 DIMENSIONS 


Not only do C-F Sheet Lifters make full 
3-dimensional (side, end and head room) 
use of storage room possible, they handle 
any sheet stock in loading, carrying and 
unlodding operations faster and easier 
with Safety for. men_and materials. C-F 
Lifters can handle ‘loose or bundled stock 
in and out of storage in tloser quarters 
because one man end or remote cab con- 
trol of Lifter is out of the-way. Only mini- 
mum space between sheet piles is neces- 
sary for Lifter carrying angles to move in. 


Long carrying angles give full protec- 
tion to sheet edges and tong action of 
lifter arms prevents sheets from slipping 
or sliding. Sliding lock bar (optional 
equipment) quickly adjusts legs to ac- 
commodate different stock widths. 

C-F Lifters are available in capacities 
from 2 to 60 tons or larger to meet your 
requirements. Write for Bulletin SL 22. 


CULLEN-FRIESTEDT CO. 


1309 So. Kilbourn Ave., Chicago 23, Ill. 








grinding wheel dressed parallel to the 
table of the grinder and the entire face 
of the wheel is used, avoiding wearing 
a groove and making a repeated dress- 
ing unnecessary. A gang of cutters 
can be ground with one set-up to uni- 
form radius and diameter. 


A compact, hydraulic rotory spindle 
and quench ring, combined in 4 
single unit, is now available from the 
Induction Heating Corp., 389 Lafayette 
St., New York 3, N. Y. Designed for 
use with any type of induction heating 
equipment, this unit simplifies the han- 
dling and heat treating of parts requil- 
ing rotation during the heating cycle 
and subsequent quenching in position. 
The work piece is located on a spil- 
dle, which is actuated by a water-driv- 
en turbine, fed through standard hose 
andn ozzle attachments at the base 0 
the unit. The speed of rotation is con 
trolled by varying the flow of water. 
This combination unit is portable and 
can be moved from one coil to another. 
Wherever the operator places the unit, 
rubber suction cups hold it in position. 
Due to these features, the unit is 
said to be especially desirable for short 
(Turn to page 94, please) 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIE 








 eieeipvenc THE NEW 





@ and 

1 the 

lon if 

“|No. 112-Mi 

ed in é 

oe he new No. 112-M Bryant Internal Grinder 

angel HYDRAULIC INTERNAL GRINDER is designed to precision grind bores up to 9 

wae inches in depth in extra-long, hard-to-chuck 

parts. Work, such as a machine tool spindle, a 

— long arbor, or a shaft, is supported rigidly, 

a either in a hollow work spindle and steady rest, 
true or by a special fixture that allows the work to 

de run in its own bearings. And, the 112-M offers 
6 in, flexibility that is particularly valuable where 

aden production schedules require frequent set-up 

. rs — .: changes. Adequate longitudinal and swiveling 

ius is adjustments are provided for grinding tapers 

oan up to 30 degrees and reverse tapers up to 10 

inding degrees. A hydraulic retracting mechanism for 





the wheel slide facilitates loading and gaging 
long parts, while conveniently located controls 
simplify operation and set-up. Complete details, 
capacities and dimensions are contained in the 
new catalog sheet and will be sent on request 
—or better still, if you have any work or 
problems that involve internal grinding— 

Send for the man from Bryant. 
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BRYANT CHUCKING GRINDER CO. 


SPRINGFIELD, VERMONT, U. S. A. 
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TYPICAL CASE— 
MILLING MACHINE 


Here is how War Assets Administration’s 











new price has been set for a typical machine; 
Model 2K Kearney and Trecker Milling 
Machine, vertical knee action; War Assets 
Administration S.C. Code 3417-23-20-28. 


Prsce: Glew) soc. ccecce - $7,054.00 
Previous W.A.A. Sales 
Price (based on depre- 






































































ciation primarily)..... 4,091.00 

Average Market Value... 2,556.00 

S 1 New W.A.A. Sales Price. 2,045.00 
' Available for rebuilding.. 511.00 














Sales to priority claimauts, which include Federal Agencies, 
Certified Veterans, World War II, and subsequent priority 
claimants, will be made in proper sequence as required by law. 





MACHINE TOOL 
SALES DIVISION 











31 TYPES OF | 


GENERAL 
PRODUCTION 
TOOLS 
REPRICED 


Boring Machine—Horizontal, Preci- 
sion, Bridge Type, Single and 
Double End 

Chucking Machine—Automatic, Ver- 
tical, Multiple Spindle Type 

Chucking Machine—Single Spindle 
Automatic, Horizontal Turret 
Type Machine 

Chucking Machine—Six Spindle Au- 
tomatic, Horizontal 


Drilling Machine or Drill Press— 
Bench or Floor, Single or Multiple 
Spindle 


Gear Cutting Machine for Straight 
Bevel Gears, (Not Planer Type) 

Gear Hobber—Horizontal 

Gear Hobber—Vertical, Universal 

Gear Shaper—For External Spur 
Gears Only 

Gear Shaper—For Spur Gears, 
External or Internal 

Gear Shaper—For Spur and Helical 
Gears, External and Internal 

Gear Tooth Shaver—For External and 
Internal Gears (Rotary Type 
Machine) 
Gear Tooth Grinder—Generating 
Type, for Spur and Helical Gears 
Gear Tooth Grinder—For Spur Gears, 
External and Internal 
(Formed Wheel Type Machine) 

Grinders—Centerless 

Grinder—Crank Pin Grinders 

Grinders—Plain External Cylindrical 
Grinder 

Grinder—Internal, Cylindrical, Auto- 
matic Sizing 

Grinder—Internal Cylindrical 
(Hydraulic Feed Machine) 

Grinder—Internal Cylindrical, 
Hydraulic Feed, for Hole and Face 
Grinding 

Grinder—Surface, Rotary Table Type 

Lathe—Multiple Tool, Not Automatic, 
Manufacturing Type Production 
Lathe 

Milling Machine—Automatic and 
Manufacturing Knee Type 

Milling Machine—Plain Bed Type, 
Horizontal Spindle Machines 

Milling Machine—Vertical,KneeType 
(Not Including Bench Type) 

Polishing and Buffing Machine- 
Bench and Floor 

Profiling Machine—Vertical, Fixed 
Bed Type, Single and Multiple 
Spindle 

Tapping Machine—Vertical, Single 
or Multiple Spindle 

Thread Grinding Machines 

Thread Milling Machine 

Turret Lathe—Ram Type, Plain and 

Universal 
























































e| BELOW MARKET +..." 


is | sii PRINCIPLE 


NEW “FIXED PRICE” POLICY e Cre Oe 
ESTABLISHED ON 31 TYPES OF 
SURPLUS MACHINE TOOLS 


\ 
Here is good news indeed for the man who is trying to purchase general DEPRECIATION 
—— purpose production tools for replacement, reconversion or new enterprises. BASED PRIMARILY 
Now you can go into any of War Assets 33 Regional Offices, any machine ON TIME 
tool site sale in the United States, or any approved War Assets Administra- 
tion dealer and buy at the same fixed price, everywhere, the tools in these 
31 groups listed at the left. No waiting for complicated figuring of prices, 
checks against priorities or other delaying factors. The tools are available in 
such quantity that your purchase can be cleared on the spot, and immediate 
delivery arranged. PREVIOUS 


ci- But even more important is the principle under which the new low prices W.A.A. PRICE 
have been set. As the scale at the right indicates each price takes into con- 
r- sideration your costs of rebuilding the tool to new condition, engineering, 
service, etc. It is set well below the current market price for similar equip- 
ment sold on a full service basis. The differential is approximately 25% 
below market—enough for men with tooling “know-how” to realize a neat 

“extra” profit and at the same time acquire modern machine tools. FACTORS 











le Plan now to check at once the detailed price and specifications list—now 
ht available in every War Assets Administration office (machine tool sales 
division) and the offices of your approved W.A.A. machine tool dealers. 


FOR DETAILED PRICE CATALOG — 
WRITE, WIRE OR PHONE: 


1. Your Regular Machine Tool Dealer 
nd ; War Assets Administration has appointed more than 3,000 EXTRA 
“approved” dealers throughout the U. S. PROFIT 


2. W.A.A. Machine Tool Sales Division AREA 
In any of the 33 War Assets Administration Regional Offices 
listed below. For Alert Buyers 
With Tooling 
“Know-How.” 
You can com- 
pletely rebuild 
the tool, meet 
engineering and 
haulage costs and 
still save money. 
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§ ApMINISTRATION 


|| GOVERNMENT 
\\ OWNED 
SURPLUS 4 











Offices located at: Atlanta + Birmingham 
Boston + Charlotte - Chicago + Cincinnati 
rd Cleveland + Dallas + Denver + Detroit + Fort 
Worth + Helena + Houston + Jacksonville 
Kansas City, Mo. « Little Rock + Los Angeles 


Louisville > Minneapolis + Nashville - New 
Orleans «+ New York + Omaha 
Philadelphia + Portland, Ore. + Richmond 

St. Lovis + Salt ake City + San Antonio 
Sen Francisco ° Seattle « Spokane «+ Tulsa 


























94 





packing due to vibration and arcana 


Hydraulic rotary spindle and 
quench ring 


runs and experimental work, where ro- 
tation and spray-quenching are re- 
quired. On the other hand, for. long 
run jobs, the combination unit may 
be anchored permanently in position 
by substituting nuts and bolts for the 
rubber suction cups. 


TT FIRST Hy-Mac molding machine 

—a two-ounce plastic injection 
molding machine, Model 1M-2—pro- 
duced under its own name by Hydraulic 
Machinery, Inc., 12825 Ford Rd., Dear- 














Superior as the seine WHE Uiiakennces had 
feoeed to be, Vortox engineers were not satisfied, 
so in 1938, Vortox designed a machine to make 
small coiled s springs rapidly and in quantities. 


Thousands of these springs interlocked and 
compressed into a mass of uniform density, form 
the filter element of Vortox Air Cleaners. 


‘They provide the most effective cleaning for the 
space occupied while their resilience withstands 


- 








born, Mich., was recently announced to 
the trade. Claimed to be entirely new 
in concept, it features two electronic 
controls for regulating temperature 
in the chamber and nozzle. An elec. 
tronic control mounted on the machine 
panel and free from machine vibration 
is said to guarantee accuracy of tem- 
perature setting of plus or minus two 
deg. 





Hy-Mac molding machine 


Although the machine is rated at 
two-ounce capacity, it is designed for 
50 per cent overload and is capable of 
handling a wide range of small plastic 
parts. An appreciation of molding 
problems has resulted in provision for 
proper handling of mold clamping, plat- 
ens, metering of material, timing, and 
ample safety precautions. 

The machine is 108 in. in length, 30 
in. wide, and 51 in. high. It is fitted 
with a 15-hp, 3-phase, 60 cycle motor, 
and is designed to use Standard DME 
molds — No. 1, 8x9% in. or No. 2, 
10% x 12 in. 


RECISE PRODUCTS CO., 1328-30 Clark 

St., Racine, Wis., is making a new 
high-speed electric hand tool, the Pre- 
cise 40. 

This new hand tool and _ portable 
grinder has 1/5 hp and speeds to 
40,000 rpm for grinding, milling, drill- 
ing, finishing and polishing of metals, 
plastics and glass, and special opera- 
tions such as milling hardened steel 
and stainless steel welds with carbide 
cutters. Cased in high-impact plastic, 
tool weight is 40 oz. 

Features of the new tool include a 
larger, more rigid precision quill fitted 

(Turn to page 96, please) 
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Precise-40 electric hand tool 
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6. he Puzzle of the Counterfeit (oin 


Here are 9 coins and a scale. Eight of the coins are of equal 
weight — the ninth is counterfeit, weighs less. 


The problem: What's the least number of weighings neces- 
sary to isolate the counterfeit coin?* 


Tricky, this one, but very apropos. For it's quite a trick today 
to solve some metal turning problems... to remove metal 
more quickly, more economically, in the least number of 
Operations. 


The chances are that turning accounts for 25 per cent or 
more of all machining time in your plant. 


There are cases in our files of savings of hundreds of 
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JONES & LAMSON 


6 MACHINE COMPANY 
Springfield, Vermont, U.S.A. 




















ermles 


dollars a month in the manufacture of a single part by 
the use of Jones & Lamson machines. Our machines are 
designed specifically for the most efficient use of carbide 
tools which can remove metal 200 to 500 per cent faster. 
We have solved many tough cost problems. Solving them 
is our business. 


Be skeptical of the production efficiency of all metal 
turning equipment in your plant. 


Telephone or write for a Jones & Lamson engineer who will 
be glad to consult with you on all phases of your metal 
turning problems. 


* The answer is 2. 


Manufacturer of: Universal Turret Lathes ¢ Fay Automatic Lathes « 
Automatic Double-End Milling and Centering Machines* Automatic 
Thread Grinders « Optical Comparators *« Automatic Opening 
Threading Dies and Chasers ¢ Ground Thread Flat Rolling Dies. 
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AND BOOTH CONFORMS 
AGAIN AND AGAIN! 


Yes, Booth meets specifications for 
cut felt parts precisely... often to tol- 
erances usually associated only with 
metals. On re-orders, felt parts are 
duplicated exactly. 

We're specialists in uniformity of 
grade and cutting ... and your order, 
small or large, receives our interested 


attention. 
* 


APPLICATION CHART AND 
SAMPLE KIT...contains swatches 
of S.A.E. felt types, with specifi- 
cation tables. Write for it. (Neo 
sales follow-up.) 


THE BOOTH FELT COMPANY 
481 19th Street Brooklyn 15, N. Y. 
737 Sherman Street Chicago 5, Ill. 
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PRECISION CUT 
FELT PARTS 












SPRINGS 
Wire Forms 
Small Stampings 


DIVISION OF 


ASSOCIATED SPRING CORPORATION 
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TWO 
PLANTS 
FOR 
SPRING SERVICE 


DETROIT 11, MICHIGAN 
ANN ARBOR, MICHIGAN 





| with a No. 0 Morse taper for inter- 


changeable mounting of precision collet 
chucks for rotary cutters and millers, 
and a Jacob’s chuck for small or spe- 
cial arbors for unmounted grinding 
wheels and small diameter drills. Spe- 
cial spindles can also be mounted to 
extend the quill length for internal 
grinding and engraving. 

Four high-speed ball bearings sup- 
porting quill and motor shaft are pres- 
sure lubricated through ball-valve in- 
lets by means of a small pressure gun 
furnished as standard equipment. 


IGHT METAL MACHINERY, INC., Pen- 
ton Bldg., Cleveland, Ohio, has just 
completed an improved model of its 


| fully-automatic, high-speed die casting 


machine for production of zinc, lead, 
and tin casting. 

Between-cycle delays are said to be 
completely eliminated by a cycling 
mechanism that provides for auto- 


| matic die movement, shot, and ejection 





in continuously repetitive cycles. 

To provide for a wide range of cast- 
ing sizes, the machine may be operated 
at any one of four fixed speeds; 240, 
330, 520 and 720 shots per hour. 

Shot capacity is 16 oz with a casting 
area of 30 sqin. Small % oz castings 
are produced from single cavity dies at 
720 shots per hour. Larger 9% oz 


castings are run at 240 shots per hour 
with single cavity dies. Ribbed cast- 
ings, such as padlock cases, weighing 
1% oz, are produced from 4 cavity dies 
at 520 shots per hour. 


ANEW LINE of air compressors, de- 

signed around established motor 
horsepowers, has been placed on the 
market by Worthington Pump and Ma- 
chinery Corp., Harrison, N. J. Desig- 
nated as the “Air King,” this line in- 
cludes single-stage and two-stage sizes 
for pressures up to 250 psi for mating 
to standard motors of 1 to 15 hp inclu- 
sive. Arrangements include self-con- 


(Turn to page 100, please) 





Die casting machine made by Light 
Metal Machinery, Inc. 
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Now—you can drive small screws with 
greater speed and less fatigue than ever before 
—and cut costs! 

This sensational new Aro Model 7000 
Air Screw Driver does it! Check these ARO- 
engineered features: 1. Clutch action pre- 
vents stripping of screws and insures posi- 
tive torque. 2. Automatic throttle control— 
merely push down and tool starts—lift off, 
tool stops. 3. Small size allows mounting in 
gang or multiple driving fixtures to drive more 


than one screw at a time. 4. All steel construc- 
tion insures a long life of trouble-free service. 

Get this ARO Air Screw Driver now to 
save time in ‘assembly of radios, cameras, 
electrical appliances, instruments, recording 
devices, typewriters, many other products. 
Depend on ARO Air Tools for all types of 
screw-driving, nut-setting, drilling, grinding 
and similar jobs. See your Aro Jobber. 
Write for catalog. The Aro Equipment 
Corporation, Bryan, Ohio. 


Specify AN FeO AIR TOOLS 
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In general, you know what Ford-built engines will 
do. The whole world knows. But have you ever 
seen and studied the certified horsepower, torque 
and fuel consumption curves for these three 
famous engines? 
They reveal some mighty interesting facts to 
any engine-wise person—designing engineer or 
equipment operator, sales executive or purchas- 
ing agent! 
We invite you to write for your copy of the new 
catalog of Ford-built engines for Industrial and 
Marine use, if you have not already received one. 
It contains, besides the performance curves, all 
dimensional drawings, detailed specifications, 
standard and special Ford accessory equipment FOR INDY fi 
available, facts on Ford field service facilities and a pein patente sce AND MARINE | 
list of present manufacturer-users of Ford engines. COMPANY, DRARBORN, micil 
Why not exchange specifications with Ford 
before you make definite decisions on your engine 
requirements for 1947? Address — 


FORD MOTOR COMPANY 


Industrial and Marine Engine 
Department, No. 100 YOUR COPY OF THE 


DEARBORN, MICHIGAN NEW FORD ENGINE CATALOG 


, Sora : 1S READY! 


THE 40-H.P. FOUR : THE 100-H.P. V-8 THE 90-H.P. SIX 
119.5 cubic inches ¥ Seay ~ 239 cubic inches ss 226 cubic inches 
displacement a m displacement eee ET | displacement 


amememeneema oe ef & = a ere h6mhlCU 





FOR INDUSTRIAL AN D MARINE POWER 
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- DOUBLE PLAY 


— 


G-E ELECTRONIC HEATER and THY-MO-TROL DRIVE 
SOLVE DIFFICULT DIE-HARDENING PROBLEM 


How could the wearing surfaces of brake dies measur- 
ing up to 20 feet in length be efficiently hardened? Be- 
cause of the distortion difficulties due to the length of 
the dies, furnace hardening and salt-bath hardening 
were out of the question.__This was the problem re- 
ferred to G-E engineers by the Dreis & Krump Manu- 
facturing Company in Chicago. 


After carefully analyzing the production require- 
ments of this company, G-E heating specialists scored 
an electronic double play. The dies to be hardened are 
passed under the work coil of a G-E electronic heater 
by a G-E Thy-mo-trol-controlled carriage. Since the 
Thy-mo-trol drive equipment is connected into the 
plate circuit of the electronic heater, the speed of the 
carriage varies directly with the power output of the ,. 
electronic heater. Thus, with this controlled carriage- site Rc 
speed and power-output ratio, the brake dies are hard- oh cbt ane Row sos Tx = - gana G-E electronic heater's 
ened uniformly, with close depth control, and with 
eg 2 S A Detail of electronic Thy-mo-trol equipment (below), for regulating carriage 
minimum distortion. Also, Dreis & Krump are now speed with heater's power output. 
producing a better product at a cost considerably 


lower than that of any other previous method of die #9 ™ @ @= S@ @ SB @ 8 eS = 
hardening. Apparatus Dept., Sec. K675-145 


‘ : . G | Electric C , Schenectady 5, N. Y. 
Perhaps your heat-treating operations could be sim- Ee ee aT eee 


ilarly improved in speed, quality, and economy with My heat-treating problem is.. 
G-E equipment and expert heat engineering. We shall i rerinssctnnsicinsiielaniiamied 
be glad to furnish you with detailed information on G-E ......-.Please have a G-E heating spec -get in touch with me. 
electronic heaters and to make specific recommenda- -------..Please send me the following tree Eagiptines 
enn for teat licati individual : GEA-4284A “G-E 5-Kw Electronic Hea "< 

s for their application to your individual require- GEA-4637 ““G-E 20-Kw Electronic Heater” “Op, 
ments. Just fill out and mail the coupon. GEA-4348 “G-E 50-Kw Electronic Heater” 


ne aR aR eR ee eC EE Te A 


GENERAL % ELECTRIC 
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Ask EL DORADO, ARK. 
About Layne Water Systems 


El Dorado, fabulous oil city in Arkansas— 
alive, growing and becoming a greater 
and greater industrial center, knows, likes 
and depends exclusively on Layne Well 
Water Systems. The City, Oil Refineries, 
Railroads, Power & Light Services and va- 
rious Petroleum Industries—all—1!00 per 
cent, have Layne Well Water Systems. 
Such a record means that the name, Layne, 
stands for high efficiency, longer life, su- 
perior quality and proven operation 
economy. 


Layne high efficiency Well Water Sys- 
tems are world famous in advanced en- 
gineering features—world proven in last- 
ing quality and the lowest of all in opera- 
tion cost. Each unit is specifically designed, 
manufactured and installed to fulfill your 
exact requirements. 


lf your city, industry, railroad, air con- 
ditioning or irrigation project is in need 
of more water at greater economy, write 
for late catalogs, bulletins, etc. Address 
Layne & Bowler, Inc., General Offices, 
Memphis 8, Tenn, 


HIGHEST EFFICIENCY 


Layne Vertical Turbine pumps are available in 
sizes to produce from 40 to 16,000 gallons of 
water per minute. High efficiency saves hundreds 
of dollars on power cost per year. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk, 
Va. * Layne-Central Co., Memphis, Tenn. * 
Layne-Northern Co., Mishawaka, Ind. * Layne- 
Louisiana Co., Lake Charlies, La. * Louisiana 
Well Co., Monroe, La. * Layne-New York Co., 
New York City * Layne-Northwest Co. Mil- 
waukee, Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Pacific. Inc., Seattle, Wash. * Layne- 
Texas Co., Houston, Texas * Layne-Western Co., 
Kansas City, Mo. * Layne-Western Co. of Minne- 
sota, Minneapolis, Minn. * International Water 
Supply Ltd., London. Ontario anaes 


Layne- 
Hispano Americana, S. A., Mexico, D, 


WELL WATER SYSTEMS 
VERTICAL TURBINE PUMPS 
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Air King compressor 


tained power-driven models mounted on 
bases or tanks as well as bare compres- 
sors for either direct or V-belt connec- 
tion to drivers. Such compressors sup- 
ply air for a wide variety of industrial 
uses such as paint-spraying, operating 
pneumatic controls, tools, devices, sand- 
blasting, cleaning and blowing, inflat- 
ing tires, etc. 

The “Air King” line also introduces 
a new principle in automatic starting 
of compressors. A centrifugal clutch 
permits the driving motor to attain full 
speed before the compressor turns. Di- 
rect power drive is employed on these 
compressors. 


Two NEW hydraulic presses of 25-ton 
and 50-ton capacities were recently 
added by the John S. Barnes Corp. of 
Rockford, Ill., to its line of hydraulic 
metal working equipment. 
Designed for the piercing, punching, 
forming and drawing of sheet metal 


Barnes 50-ton hydraulic press 


parts, these presses are said to have 

combined the functions of several 

presses into one compact machine. 
Each press is powered by a Barnes 





Classified Advertisement 


Manufacturers Representative, Fourteen 
years’ experience, large following through- 
eut New Jersey, Pennsylvania, Delaware, 
and Maryland. Active in these territories 
now selling first line jobbers. Open for 
additional line of merit. References fur- 
nished. Morton Greenberg, 1313 65th Ave., 
Philadelphia 26, Pa. 





~self-contained hydraulic unit which jp. 

sures smooth press operation, con. 
stantly under finger-tip control. Dug] 
electrical controls increase safety and 
flexibility of operation. 


NE-MAN clamp trucks, which supple- 
ment and complement the work of 
power-lift trucks in moving materials, 
are now being built by Food Machinery 
Corp., Riverside, Cal. 

At the base of the trucks are short, 
powerfully-tipped arms that squeeze 
with such strength they can lift a 
loaded box or boxes, weighing from 300 
to 600 lb. The squeeze is applied by the 
operator as he steps on a pedal. 

Features of the five models include a 
front shield to permit handling of 


One-man clamp truck made by 
Food Machinery Corp. 


heavily loaded boxes without spilling 
the contents, and a tilting frame, which 
permits the carrying of a stack of 
boxes, or applies extra leverage on 
heavy lifting. 


A COMPLETE new line of standard 
truncated cone type spot welding 
electrodes has been added to its stand- 
ard electrode line by P. R. Mallory & 
Co., Inc., 3029 E. Washington St., In- 
dianapolis 6, Ind. 

The manufacturer states that the 
truneated cone type of electrode pos- 
sesses the ideal contour for all-round 
spot welding. Heat generated in the 
electrode during welding is dissipated 


Mallory electrode 


more rapidly and mushrooming is re 
duced to a minimum. Restoration of 
the original contour is said to be & 
simple, low cost operation. — 
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